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The objective of this study was to provide a usable manual for converting
measures of southern pine wood products from one unit to another. Convert-
ing factors were determined for the following relationships: cord volume
measurements, board foot-log scale relationships, cubic measure information,
lumber yields for log grades, weight factors, veneer and plywood factors, pulp
utilization factors, factors for poles and piling, wood residue factors, and factors
for minor forest products of the southern pine species. Variations due to dif-
ferences in species, geographical area, and utilization practices are shown
whenever possible.
Over 300 published references pertaining to converting factors for southern
pine products were reviewed. Descriptive abstracts containing numerical data
were then prepared and filed by subject. Abstracts from pertinent citations
were analyzed for their contribution and applicability to current scaling pro-
cedures and utilization methods.
Supplementary data were obtained from reliable industrial sources by
correspondence and by personal contact. Twenty-one firms throughout the
southern United States contributed, on a confidential basis, information in the
form of production data, office reports, and results from private research proj-
ects.
Converting factors were developed for each major topic and are pre-
sented in tabular and summary form. It was found that conversions applying
in one situation did not apply exactly in another because of divergence in
methods, equipment, or raw materials. Therefore conditions under which each
factor can be used are stated whenever possible.
VI
Converting Factors for Southern Pine Products
David L. Williams and William C. Hopkins*
INTRODUCTION
Conversion factors applicable to the manufacture of certain southern pine
products have been determined by numerous investigators. However, a thorough
search of the published material failed to reveal any conveniently consolidated
and documented digest of these factors. The objective of this study, therefore,
is to publish a concise, usable manual of factors, applicable to the southern
pine species, for converting from one unit of measurement to another.
The principal method of investigation in this study has been to carefully
analyze and abstract pertinent published references and then to compile by
subject, in the form of tables and charts, conversions from one unit of measure
to another of forest materials.
Conversion factors that are accurate in one situation may not apply exactly
in another because of divergence in methods, equipment, or raw materials.
Thus, when possible, consideration was given to geographical variations in
utilization practices and in species.
Wood products are sold in a number of different units. Initially, each
piece is scaled either separately or in bulk quantities depending upon the pro-
posed product, which in turn is determined by the size, shape, form, and, in
some cases, species of raw material. Forest products may be measured in board
feet or cubic feet, or cord or weight measures may be applied for materials
scaled in bulk quantities. Raw materials may also be sold by the piece in the
form of ties, posts, poles, and piling. The volume of these raw materials is
comparatively easy to determine from the specifications of the desired product.
When logs are sold in the round, however, volumes of individual logs must
be computed from the actual measurements.
One acceptable form of cubic foot measure is to convert cubic feet into
cords by a suitable converting factor that is agreeable to the parties concerned.
Cubic scales are the most accurate volume measures in common use because
they measure the actual solid wood content of a log. However, these units do
not allow for saw kerf, slabs, edgings, shrinkage, or sawing methods.
Log scales are used to enable one to estimate the number of board feet
in logs of different sizes. A log scale shows the amount of a product that can
be recovered from logs of different sizes under assumed conditions. Log scales
are estimates of the gross and/or merchantable volume of a log. Additional
measurements may be taken during the initial scaling to calculate the volume
of alternative products that may be recovered. Such comprehensive measure-
ments can result from a program of log segregation, whereby logs are sepa-
rated into utilization channels that will yield the highest use value per
*Former Graduate Student and Professor (now deceased), respectively, School of Forestry
and Wildlife Management.
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piece. Thus, scaling is not a guess; it is a scientific estimate based on certain
fundamental rules and tempered with experience.
The traditional unit of measure for pulpwood has been the cord. Cord
measure normally applies to sticks of smaller diameter than those used fori
the production of lumber. In addition to providing the basic pulpwood meas-
ure, cord volume has been applied to bulk measures of bark, chips, sawdust,
and other sawmill residues.
The ratio of weight to standard units of measure varies considerably, and ii
no fixed converting factors can be universally applied with any reasonable de-
1
gree of accuracy. Local factors and ratios for weight-volume relations must
be computed. Weight-volume ratios for logs and bolts are influenced by the
moisture content of the wood, the diameter, the wood density, the amount and
type of rot present, the accumulation of pitch, and the bark characteristics.
Piece-products must meet certain specifications for each class and grade of
product. Linear measure is used for items such as poles and piling, where
length and strength are far more important than volume alone.
The preceding discussion enumerates the apparent differences in types s
of measurement units and in the application of these units to quantities of ;
forest products. The remainder of this study is devoted to consideration of:
existing combinations among units and the practicality of standardized com-
putations.
Definitions of Terms and Abbreviations
The following definitions and terms are used throughout the manuscript
and may need clarification:
1. Green wood or bark: Wood or bark with a moisture content of approxi-
mately 50 percent or more. Many firms do not specify the precise moisture
content of their raw material or waste, but categorize them as green or dry.
2. Green weight: Weight of freshly cut or standing timber.
3. Scaling diameter: The diameter, inside bark, at the small end of the log,
unless otherwise specified.
4. Mid-diameter: The diameter, outside bark, at a point that is inter-
mediate between the two ends of the log or bolt.
5. Standard cord: A pile of stacked wood occupying 128 gross cubic feet of
space.
6. Rough cord or rough volume: The volume of both wood and bark.
7. Piece-product: Any of several forest products that must be scaled indi-
j
vidually and then classed according to some predetermined specification.
8. Product-mix: The manufacture of various products under a given set of
market conditions to fulfill an immediate objective.
The following abbreviations are used consistently in table headings
throughout the manuscript:
Avg. Average Ht. Height
Cds. Cords Lbs. Pounds
Cu. Ft. Cubic feet MBF Thousand board feet
Dbh Diameter breast high M sq. ft. Thousand square feet
Dia Diameter Mlbs. Thousand pounds
Dib Diameter inside bark Pet. Percent





Data were collected by library research, by correspondence, and through
>ersonal interview to obtain all information, published and unpublished,
pertinent to the subject of converting factors for southern pine products.
Converting factors were determined for the following fundamental rela-
ionships:
1. Cord volume measurements
2. Board foot-log scale ratios
3. Cubic measure
4. Log and lumber scale information
5. Weight-volume measurements
6. Utilization methods for pulp and paper mills
7. Utilization methods for plywood mills
8. Production of poles and piling
9. Wood residue factors
10. Minor forest products
Library Research
Subject matter was obtained from the libraries of the Louisiana State Uni-
versity and the U.S. Forest Service, from state forestry organizations, forestry
schools, journal articles, and private firms. After each publication or study was
reviewed, an abstract was prepared and filed according to the subject content.
Information from these abstracts was then analyzed and compiled in the form
af tables and charts, and conversion factors were computed. Hopefully, the
study would reveal variations existing among sources of information, geo-
graphical areas, species, and utilization methods.
A comprehensive bibliography was prepared to allow for future revision
of the proposed publication to include current utilization methods.
Direct Correspondence
Correspondence and personal interviews supplemented the information
gained from published library materials. Questionnaires were mailed to the
woodlands division of every southern pulp and paper manufacturer and to
every sawmill in the South producing annually at least three million board
feet of pine lumber. Firms were asked to release any information they had
collected through production research concerning the measurement of forest
products.
Firms that were willing to cooperate in the research and could furnish the
desired information were asked to include, whenever possible, the source of
the raw material, its moisture content, and specific gravity. It was anticipated
that, for the most part, industrial firms did not differentiate among species
at conversion centers. However, all available possibilities were examined.
Personal Interview
During the summer of 1966 the senior author had the opportunity to travel
extensively throughout the South to visit the cooperating firms. Many un-
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published studies, office reports, and confidential converting factors, which
would have been otherwise inaccessible, were thus obtained.
Through personal conferences with research and woodlands personnel,
the senior author gained insight into the measurement and conversion prob-
lems facing the southern pine industry. He found, in his evaluation of the
private research being conducted and in the personal views expressed by
members of the industry, a need for standard conversion factors throughout
the southern region.
Converting factors to be developed for any specific product were limited
only by the allotted time, by the availability of data, and by the authors' ex-
perience. Because of the critical time element involved and the enormous
quantity of literature relating to the subject in question, no time was allotted
to actual field measurements even though information currently available is
inadequate in some areas.
RESULTS AND ANALYSIS
The library research revealed that there are drastic differences in the
units used to describe quantities of raw materials from the forest. One scale
may be used for managing and cruising timber, while others are often encoun-
tered in the marketing process. Standing timber is normally referred to in
units of board feet, but harvested logs may be measured by the cubic, cord, or
board foot volume, or in units of weight measure.
Initially, each piece is scaled separately or in bulk quantities depending
upon the proposed product, which in turn is determined by the size, shape,
form, and sometimes species.
Information was obtained on a confidential basis by personal contact from
21 firms throughout the southern pine region. Others provided reliable data
via the questionnaire, thus contributing materially to the wealth of informa-
tion collected. In almost every instance, firms indicated a desire for a standard
unit of volume measure throughout the industry.
Each major converting factor topic is treated separately in the following
analysis. Information from published sources and industrial firms is reviewed,
and converting factors that were developed are presented in tabular and in
summary form. Sources for values that are quoted directly from published
material are cited in table footnotes.
Cord Volume Factors
Cubic Feet of Solid Wood, Bark, and Air Space per Cord
The standard unit of measure for stacked wood is the cord. The standard
cord occupies 128 gross cubic feet of space. Ordinarily this is a rick piled
4 feet high, 4 feet wide, and 8 feet long; however, a rick of any dimension
that contains 128 cubic feet of wood, bark, and air space is considered to be
the standard cord. Air space in a stacked cord may range from 14 to 40 per-
cent, and a working average is 25 percent for southern pine. For southern
pine operations, the average cubic feet of solid wood per cord ranges from 56
to 94 (Table 1). The working average for green, unpeeled wood is 76 for
4
loblolly pine and 85 for longleaf pine. These values may be used in the
absence of a local converting factor.
Van Sickle (1966) showed that larger timber is now being used for pulp-
wood than was being used in 1950, resulting in a higher solid wood content
per standard cord. His results, also showing a regional variation in solid vol-
ume per cord, are summarized in Table 2. The percentage of stacked space
in a standard cord that is occupied by solid wood is shown in Figure 1 as a
quadratic function of average bolt diameter (MacKinney and Chaiken, 1939).
These values are somewhat lower than present values and reflect former
trends in pulpwood production.
Measurements of 50,000 cords by one southern pine mill showed 76.7
cubic feet of wood, 16.2 cubic feet of bark, and 35.2 cubic feet of air space.
The quantity of solid wood in a cord is influenced by the diameter,
length, and form of the individual bolts, the bark thickness, and the method
of piling and shipping.
Diameter, Form, and Position—A stacked cord of small-diameter bolts has
less solid wood than one of large-diameter bolts. The larger bolts are straight-
er and smoother because they tend to come from lower bole positions and are
TABLE 1.—Volume of solid wood in a standard rough cord of 4-foot bolts according to
species, bolt characteristics, and mid-diameter outside bark 1
Character of Mid-diameter Mid-diameter Mid-diameter
bolts less than 6 in. 6-12 in. greater th an 12 in.
LL2 Lob3 LL Lob LL Lob
Straight
Smooth 84 76 89 80 94 84
Slightly rough 81 74 87 78 92 83
Slightly rough
and knotty 79 71 854 764 90 81
Not Straight
Slightly crooked
and rough 75 67 83 74 87 78
Very crooked 71 64 80 71 84 76
Crooked, rough
and knotty 66 58 74 66 78 70
Tops and branches 63 56
TJata adapted from U.S. Forest Service, Lake States Forest Experiment Station, 1935,
(Mimeo.), Forest Research Digest. Original data, based on spruce, were reduced propor-
tionally for the southern pine species, which have less uniform bolt characteristics.
2Longleaf pine.
3Loblolly pine.
4Working averages for longleaf and loblolly pine.
TABLE 2.—Volume of solid wood per standard cord of pulpwood by species and location





Midsouth 1 1965 81 80
East Gulf 1964 80 80 79
West Gulf 1965 82 82 81
!East and West Gulf factors are combined in proportion to annual pulpwood pro-
duction.
Source: Van Sickle, Charles O. 1966. Factors for converting mid-south pulpwood from
cords to cubic feet. U.S. Forest Serv. Res. Note SO-45.
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free of trimmed branches and protruding knots. The increase in surface
quality of bolts from butt logs offsets the disadvantage of thicker bark that is
often associated with lower bole positions.
A stacked cord of wood cut from open-grown, limby trees has less solid!
content than wood from well-pruned trees, and a cord of tops and branches
has less solid content than one of bole or stem wood (Forbes and Meyer, 1955).
Rough cords of loblolly from thinnings contained 82 cubic feet of solid!
wood, whereas rough cords from mixed tops and thinnings contained 74 cubic
feet per cord.
The usual minimum diameter at the small end of pulpwood sticks is 3.5^












Average diameter of bolts in pile
Inches --outside bark
FIGURE 1.—Converting factors for loblolly pine pulpwood showing the percentage of
stacked space occupied by solid wood (exclusive of bark) in piles having different average
bolt diameters; for rough and peeled wood. (Adapted from MacKinney, A. L., and L. E.
Chaiken. 1939. Volume, yield, and growth of loblolly pine in the Mid-Atlantic coastal
region. U.S. Forest Serv., Appal. Forest Exp. Sta., Tech. Note 33.)
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inches in diameter, the average maximum diameter for southern pine
wood is 22 inches.
Length—A stacked cord of long sticks has less solid wood than one of short
sticks. Piled 5-foot pulpwood bolts contain about P/2 percent less solid wood
per cord than the same timber cut to 4-foot lengths and piled.
Kraft mills in the Southeast generally specify 63-inch bolt lengths, whereas
Appalachian mills and mills west of the Mississippi specify 60-inch wood. In
general, groundwood mills specify 48-inch wood.
TABLE 3.—Weight and volume equivalents for loblolly pine pulpwood by diameter class
Dimensions of avg.
pine tree
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14 82 31.8 64.0 2035 67.4 4 113
1Avera^,^e merchantable height.
2Merchantable to 4-inch outside-bark top (wood only).
3Adapted from industrial research.
4Volume of wood and bark as a percent of gross stacked volume.
5 168 cubic foot unit; 5*4 X 4 X 8 ft. stack of rough wood.
Source: Wahlenberg, W.G. 1960. Loblolly pine. Duke University. School of Forestry, Dur-
ham, N.C. Courtesy, Duke University, School of Forestry.
TABLE 4.—Volume and weight factors for stacked standard cords of 4-foot longleaf pine
pulpwood 1
Mid-diameter of Bolts per Volume per cord Average green
avg. bolt, i.b. cord Solid wood Bark weight per cord2
In. No. Cu. Ft. Cu. Ft. Lbs.
5 128.0 56.2 23.1 4837.3
6 97.0 63.2 23.1 5264.3
7 64.0 67.2 22.0 5429.0
8 51.2 69.8 21.2 5551.0
9 41.3 70.9 20.7 5587.6
10 33.7 73.9 20.7 5770.6
11 28.5 74.2 20.3 5764.5
12 24.1 75.3 19.5 5782.8
13 20.6 77.0 19.6 5892.6
14 17.8 78.2 20.0 5990.2
15 15.6 80.0 20.0 6100.0
16 13.7 83.2 20.5 6325.7
iBased on measurements of 133 pine stems, scaled at one pulp mill in the Southeast.
Weights given are based on a green weight of 61 pounds per cubic foot of solid wood
and bark. 1 r
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TABLE 5.—Cubic foot contents of pulpwood units
Unit dimensions f^lvrwc vnliiiTif* Vnlnmp of
Bolt Stack Stack occupied solid wood
length height length and bark
Ft. Ft. Ft. Cu. Ft. Cu. Ft.
5 3.2 8 128 86
4 4 8 128 90
4 4.5 8 144 101
4 5 8 160 113
4 5.25 8 168 118
4 6 8 192 135
4 8 8 256 180
4 8.33 8 275 181 1
4.5 5 8 180 126
1
international Harvester. (N.D.) Handbook of Log Rules. 31 p.
Source: U.S. Forest Service, 1965. Service foresters handbook. Division of State and Private]
Forestry, Atlanta.
TABLE 6.—Board feet per standard cord in pine timber by dbh class
Dbh Doyle Scribner











Source: Forest Farmers Association. 1966. Forest Farmer Manual. 25(7): 141-143.
TABLE 7.—Trees per cord and cords per thousand board feet
Dbh Trees per Standard cords per thousand board feet
































Approximation for rough determination.
Source: U.S. Forest Service, 1965. Service foresters handbook, Division of State and Privaf
Forestry, Atlanta.
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Bark—A cord of peeled wood contains 7 to 18 percent more solid wood
than a rough cord. A working average of 1 1 percent of the gross stacked vol-
ume is suitable for southern pine operations.
Chamberlain and Meyer (1950) developed a regression to predict the
percent of bark volume in a stacked cord of pulpwood. Bark volume (in per-
cent) = 80 (l-k2 ) . . . where k = the average ratio of diameter inside bark to
diameter outside bark. Measurements on 20 to 30 bolts for a given species and
locality are necessary to establish the "k" value.
Species—Longleaf pine has superior bole form and contains a greater
amount of solid wood substance per cord than other southern pine species
of the same diameter. Cord for cord, however, the difference in species is of
little significance because no provisions are made for this variance at scaling
points. The abundance of and the larger average diameter of loblolly and
shortleaf pine bolts offset the advantage of using the more cylindrical longleaf
pine.
Piling and Shipping—Most studies conducted throughout the industry
show significant differences among percent solids per cord due to methods of
TABLE 8.
—
Number of pulpwood bolts 1 of various lengths per standard cord
Mid-diameter of Bolt length in feet
avg. bolt, i.b. 4 5 5.25 5.66 6
In. Number of bolts
5 152 122 116 108 102
6 109 87 84 78 73
I
«2 66 62 58 55
8 64 51 49 45 43
9 51 41 39 36 34
10 42 33 32 30 28
11 35 28 27 25 93
30 24 23 21 20
^olts have better than average form and surface quality.
Source: Hawes, E. T. 1940. Volume tables, converting factors, and other information
applicable to commercial timber in the South. 3rd. Ed., U.S. Forest Serv Div of State and
Private Forestry, Atlanta.
TABLE 9.—Number of veneer cores per standard cord 1










Calculations based on volumes of true cylinders.
2Cross-sectional dimensions of the cord consisting of 102-inch cores are 48 inches bv 48
inches. 7
3Cross-sectional dimensions for the cord consisting of 54-inch cores are 48 inches by 96
inches.
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stacking, transportation, and scaling practices. . Small-scale harvesting opera-
tions produced more uniform and efficient stacks of bolts. Stacking by hand
results in higher percent solids per cord and in greater weight per cord than
when the wood is stacked by mechanical means.
One southeastern mill reported that settling during transportation resulted
in a greater volume and weight per cord when pulpwood was rescaled at re-
ceiving points. In the same operation, railwood settled more than truckwood
(Figure 2). Values were derived as industry averages from southern Alabama
and southwestern Georgia. As average bolt diameter increases above 9 inches,
the loblolly-shortleaf pine species group gradually overtakes the longleaf-slash
pine group, resulting in a greater solid wood content per unit of stacked vol-





5 6 7 8
Average mid -diameter in inches
FIGURE 2.—Solid wood volume per cord compared to average mid-diameter of southern
pine pulpwood bolts for two hauling methods. (Based on data collected by the woodlands
division of one southern pine pulp and paper manufacturer.
)
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TABLE 10.—Number of trees per standard cord for southern pine
Tree height in number of 5-foot 3-inch bolts 1
Dbh 2 3 4 5 6 7 8 9 10 1
1
12




6 48.8 36.1 28.7 23.8
7 36.9 27.9 22.4 18.7 16.1 14.1
8 22.2 18.0 15.1 13.0 11.4 10.2 9.16 8.34
9 18.2 14.7 12.4 10.7 9.40 8.38 7.56 6.89 6.33 5.85
10 12.3 10.4 8.95 7.87 7.02 6.34 5.77 5.30 4.90
10.5 8.82 7.60 6.68 5.96 5.38 4.90 4.50 4.16
12 9.03 7.58 6.53 5.74 5.12 4.61 4.21 3.86 3.57
13 7.86 6.59 5.67 4.98 4.44 4.00 3.64 3.35 3.09
14 6.90 5.78 4.97 4.36 3.88 3.50 3.19 2.92 2.70
15 3.85 3.43 3.09 2.81 2.58 2.38
16 3.42 3.04 2.74 2.49 2.29 2.11
1 Merchantable height to 4-inch top outside bark.
Source: Forest Farmers Association. 1966. Forest Farmer Manual. 25(7): 141-143.
TABLE 11.—Number of 5-foot bolts per tree by dbh and total tree height 1
Total tree height in feet
Dbh 20 30 40 50 60 70 80 90 100
In.
5 1.5 2.1 2.9 3.5 4.2 4.9 5.8
6 2.0 2.9 3.9 4.6 5.6 6.6 7.5
7 2.2 3.4 4.5 5.6 6.9 8.5 9.4 10.3
8 2.3 3.8 5.0 6.4 7.7 9.6 10.7 11.6
9 2.3 4.1 5.3 6.9 8.3 10.4 11.6 12.3
10 4.3 5.5 7.2 8.8 10.9 12.3 12.8
4.4 5.7 7.4 9.2 11.3 12.6 13.2 14.4
12 4.5 5.9 7.6 9.5 11.6 12.9 13.5 14.7
13 4.5 6.0 7.6 9.7 11.8 13.1 13.8 15.0
14 4.5 6.1 7.7 9.8 11.9 13.3 14.0 15.3
15 6.2 7.7 9.9 12.0 13.4 14.2 15.5
16 6.2 7.8 9.9 12.0 13.5 14.4 15.6
17 6.3 7.8 10.0 12.1 13.6 14.5 15.6
18 7.8 10.0 12.1 13.7 14.6 15.7
19 7.9 10.0 12.2 13.8 14.6 15.7
20 7.9 10.1 12.2 13.8 14.7 15.7
1Average number of 5-foot pulpwood bolts which can be cut from loblolly pine trees
above a stump of 0.7 foot to a merchantable top of 4.0 inches outside bark.
Source: MacKinney, A. L., and L. E. Chaiken. 1939. Volume, yield, and growth of loblolly
pine in the Mid-Atlantic coastal region. U.S. Forest Serv., Appalachian Forest Exp. Sta., Tech.
Note 33.
TABLE 12.—Factors for converting basal area to cord volume
Avg. total tree Volume per square foot








Source: Minor, Charles O. 1953a. Converting basal area to pulpwood volume. La. Agr. Exp.
Sta., LSU Forestry Note 3.
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Nonstandard Cords
Some pulpwood buyers use nonstandard cords in purchasing although
they retain the use of the word "cord." Some of these nonstandard cords used
in the South are:
1. The 160-cubic foot cord, which consists of 5-foot bolts piled 4 feet high
and 8 feet long. This unit of measure is sometimes referred to as the
"long" cord.
2. The 168-cubic foot cord, or "unit," consists of 5-foot 3-inch bolts piled
4 feet high and 8 feet long. According to the Forest Farmers Association
(1966), 1 unit = 1.315 standard cords.
3. The 200-cubic foot unit is the gross stacking density of straw-piled pulp-
wood bolts 5 feet 3 inches long.
4. The pen is a pile of wood 6 feet high, consisting of two sticks to a layer,
each layer at right angles to the one beneath. Five pens of 4-foot bolts
equal 1 standard cord, or 5 pens of 5-foot 3-inch bolts equal 1 unit.
Conversion of Cords to Board Feet
For many years two standard cords were considered to be equivalent to
one MBF, Doyle scale (Chapman and Demeritt, 1936). However, because of
the smaller-diameter logs now being utilized and because of the inaccuracy of
applying log rules to small-diameter stock, cordwood volume should not be
TABLE 13.—Merchantable volume per tree in rough, standard stacked cords 1
Total tree height in feet
Dbh 30 40 50 60 70 80 90 100
In. -— Cords — -
Form class 65-69; Average 67
6 0.029 0.035 0.040 0.045 0.052
8 .055 .063 .074 .084 .094 0.104
10 .097 .115 .132 .148 .165 0.179
12 .136 .160 .182 .207 .226 .250 0.272
14 .221 .250 .280 .309 .343 .372
16 .277 .313 .350 .391 .433 .469
Form class 75-79; Average 77
6 0.036 0.045 0.052 0.058 0.068
8 .069 .081 .096 .109 .122 0.136
10 .124 .148 .170 .192 .213 0.232
12 .174 .207 .236 .269 .295 .328 0.357
14 .282 .321 .360 .399 .443 .482
16 .357 .407 .455 .511 .566 .627
Form class 85-89; Average 87
6 0.044 0.055 0.064 0.072 0.084
8 .087 .101 .120 .136 .153 0.169
10 .154 .185 .213 .240 .268 0.292
12 .216 .258 .295 .336 .368 .410 0.447
14 .351 .401 .451 .501 .557 .607
16 .444 .506 .568 .638 .708 .770
iCompiled from Minor's form class volume tables.
Source: Burns, Paul Y. 1965. A condensation of Minor's form class volume tables for
southern pine pulpwood. La. Agr. Exp. Sta., LSU Forestry Note 61.
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expressed in terms of board foot units unless it is cut from round bolts large
enough for lumber manufacture. A safe figure is 3.0 to 3.5 cords per MBF,
Doyle log scale.
When stacking small crooked material, 333 board feet, Doyle scale, per cord
may be used for firewood.
A factor of 5 J/2 board feet per cubic foot is recommended for general use to
convert cords to board feet for statistical summaries on wood production. The
factor of board feet per cord would then depend on the average cubic volume
per cord (Chapman and Meyer, 1949).
The remainder of the tables for the cord volume factors are self-explana-
tory by the use of table footnotes.
TABLE 14.—Merchantable volume per acre of 9- to 16-year-old slash pine plantations
Trees Total height of tallest trees in feet
per acre 25 30 35 40 45 50
No. Cords
400 0.30 5.39 10.49 15.59 20.69 25.78
500 1.62 6.71 11.81 16.91 22.01 27.11
600 2.94 8.04 13.13 18.23 23.33 28.43
700 4.26 9.36 14.46 19.55 24.65 29.75
800 5.58 10.68 15.78 20.87 25.97 31.07
900 6.90 12.00 17.10 22.20 27.29 32.39
1000 8.22 13.32 18.42 23.52 28.62 33.71
Source: Goggans, James F., and E. Fred Schultz. 1958. Growth of pine plantations in Ala-
bama's coastal plain. Ala. Agr. Exp. Sta. Bull. 313.
TABLE 15.—Topwood volume per tree in rough cords 1
Number of 16-foot logs removed
Dbh 1 IV2 2 21/2 3 3V2
In. -— Topwood volume in cords --
Slash Pine
9 0.062 0.064 0.066
10 .050 .052 .054 0.054
11 .041 .043 .044 .045 0.045
12 .034 .036 .037 .038 .038 0.038
13 .029 .031 .032 .032 .032 .033
14 .025 .027 .027 .028 .028 .028
15 .022 .023 .024 .024 .024 .024
16 .019 .020 .021 .021 .021 .021
17 .017 .018 .019 .019 .019 .019
18 .015 .016 .017 .017 .017 .017
Longleaf Pine
9 0.054 0.046
10 .046 .039 0.035 0.033
11 .039 .033 .029 .027 0.025
12 .032 .027 .024 .023 .022 0.021
13 .026 .023 .021 .019 .018 .018
14 .023 .020 .018 .017 .016 .015
15 .020 .017 .015 .014 .014 .013
16 .017 .015 .014 .013 .012 .012
17 .015 .014 .012 .012 .011 .011
18 .014 .012 .011 .010 .010 .009
Merchantable top to 4 inches outside bark after removal of the number of sawlogs specified.
Source: Bennett, Frank A. 1953. Topwood volume tables for slash and longleaf pine. U.S.
Forest Serv., Southeast. Forest Exp. Sta., Res. Note 42.
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Board Foot-Log Scale Factors
The principal application of log scaling is the measurement of forest
products to be sold. Additional scaling may be conducted, however, to meas-
ure work accomplished, to check the accuracy of a cruise, or to determine
volumes for research work. Scaling practices themselves are highly variable and
generally depend upon the following conditions:
1. Rules and regulations governing scaling practices in an area.
2. Organizational policies and traditions.
3. Defect characteristics of the species.
4. Defect characteristics of logs taken from different sites within the area.
Both mechanical and pathological defects vary with differences in site.
5. The proportion of the various lumber grades and qualities of veneer
stock that a log will yield.
6. Market value of the raw material being measured.
7. Identification of different tree species in the area.
TABLE 16.—Gross volume of trees, Doyle log scale
Form Class 78
Dbh Merchantable height in number of 16-foot logs
1 li/2 2 2V2 3 31/2 4 41/2 5 5V2 6
In. Volume in board feet
10 14 17 20 21 22
22 27 32 35 38
12 29 36 43 48 53 54 56
13 38 48 59 66 73 76 80
14 48 62 75 84 93 98 103
15 60 78 96 108 121 128 136
16 72 94 116 132 149 160 170
17 86 113 140 161 182 196 209
18 100 132 164 190 215 232 248
19 118 156 195 225 256 276 297
20 135 180 225 261 297 322 346 364 383
21 154 207 260 302 344 374 404 428 452
22 174 234 295 344 392 427 462 492 521
23 195 264 332 388 444 483 522 558 594
24 216 293 370 433 496 539 582 625 668
25 241 328 414 486 558 609 660 709 758
26 266 362 459 539 619 678 737 793 849
27 292 398 505 594 684 749 814 877 940
28 317 434 551 651 750 820 890 961 1032 1096 1161
29 346 475 604 714 824 902 980 1061 1142 1218 1294
30 376 517 658 778 898 984 1069 1160 1251 1339 1427
31 408 562 717 850 983 1080 1176 1273 1370 1470 1570
32 441 608 776 922 1068 1176 1283 1386 1488 1600 1712
33 474 654 835 994 1152 1268 1385 1497 1609 1734 1858
34 506 700 894 1064 1235 1361 1487 1608 1730 1866 2003
35 544 754 964 1149 1334 1472 1610 1743 1876 2020 2163
36 581 808 1035 1234 1434 1583 1732 1878 2023 2173 2323
37 618 860 1102 1318 1534 1694 1854 2013 2172 2332 2492
38 655 912 1170 1402 1635 1805 1975 2148 2322 2491 2660
39 698 974 1250 1498 1746 1932 2118 2298 2479 2662 2844
40 740 1035 1330 1594 1858 2059 2260 2448 2636 2832 3027
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-
foot volume of timber. U.S. Department of Agr., Forest Service.
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A log scale can only approximate the manufactured volume because of
constant changes in product-mix, scaling practices, and even the varying skill
of individual scalers. Therefore, even though a log scale is based on sound
mathematical reasoning, it provides an arbitrary measure of volume.
Tree Volumes
Gross tree volumes, as shown in Tables 16, 17, 18 for form class 78, have
been compiled for estimating the board foot volume of second-growth timber
for three log rules: Doyle, Scribner, and International 1/4 -inch kerf. For
application as local net volume tables, sample trees should be scaled by height
classes to obtain an average defect for the class. Table values are then reduced
by this amount.
If the computed average form class for a stand of timber does not fit the
above form class volume table, table values may be altered at the rate of a 3
percent change for each unit change in form class.
A tree tapers from the stump to the top and not necessarily in a uniform
TABLE 17.—Gross volume of trees, Scribner log scale
Form Class 78
Merchantable height in number of 16-foot logs
Dbh 1 2 21/2 3 3»/2 4 4/2 5 0V2 6
In.
10 28 36 44 48 52
11 38 49 60 67 74
12 47 61 75 85 95 100 106
13 58 76 94 107 120 128 136
14 69 92 114 130 146 156 166
15 82 109 136 157 178 192 206
16 95 127 159 185 211 229 247
17 109 146 184 215 246 268 289
18 123 166 209 244 280 306 331
19 140 190 240 281 322 352 382
20 157 214 270 317 364 398 432 459 486
21 176 240 304 358 411 450 490 523 556
22 194 266 338 398 458 504 549 588 626
23 214 294 374 441 508 558 607 652 698
24 234 322 409 484 558 611 665 718 770
25 258 355 452 534 617 678 740 799 858
26 281 388 494 585 676 745 814 880 945
27 304 420 536 636 736 811 886 959 1032
28 327 452 578 686 795 877 959 1040 1120 1190 i261
29 354 491 628 746 864 953 1042 1132 1222 1306 1389
30 382 530 678 806 933 1028 1124 1224 1325 1421 1517
31 411 571 731 871 1011 1117 1223 1328 1434 1541 1648
32 440 612 784 936 1089 1206 1322 1432 1543 1661 1779
33 469 654 838 1001 1164 1280 1414 1534 1654 1783 1912
34 498 695 892 1066 1239 1373 1507 1636 1766 1906 2046
35 530 742 954 1141 1328 1473 1618 1757 1896 2044 2192
36 563 789 1015 1216 1416 1572 1728 1877 2026 2182 2338
37 596 836 1075 1290 1506 1670 1835 1998 2160 2324 2488
38 629 882 1135 1366 1596 1769 1942 2118 2295 2466 2637
39 666 935 1204 1449 1694 1881 2068 2251 2434 2616 2799
40 703 988 1274 1532 1791 1993 2195 2384 2574 2768 2961
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-foot
volume of timber. U.S. Department of Agr., Forest Sen ice.
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pattern. Butts and tops usually have the greatest deviation in form, while
intermediate logs more closely approximate true cylindrical shape. Taper fac-
tors in Table 19 are based on average values for several species and may be
applied with reasonable accuracy in the construction of board foot and cubic
foot volume tables.
Table 20 provides a log-by-log estimate of quantity and quality losses due
to defects. By following the procedure outlined in Table 21, defect allowances
based on the Scribner log rule may be obtained. Use of the appropriate con-
verting factor from Table 22 will yield defect volume in either the Doyle or
International rule.
Log Volumes
Volumes of 16-foot logs to the nearest board foot, with scaling diameters
in tenths of inches, have been compiled for the three major log rules for the
purpose of volume table construction (Tables 23, 24, and 25). Similar vol-
umes are given for 8-foot logs based on strict application of the International
TABLE 18.—Gross volume of trees, International i/4-inch log scale
Form Class 78
Merchantable height in number of 16-foot logs
Dbh 1 li/2 2 2V2 3 31/2 4 41/2 5 5/2 6
In. — Board feet
10 36 48 59 66 73
11 46 61 76 86 96
12 56 74 92 106 120 128 137
13 67 90 112 130 147 158 168
14 78 105 132 153 174 187 200
15 92 124 156 182 208 225 242
16 106 143 180 210 241 263 285
17 121 164 206 242 278 304 330
18 136 184 233 2-74 314 344 374
19 154 209 264 311 358 392 427
20 171 234 296 348 401 440 480 511 542
21 191 262 332 391 450 496 542 579 616
22 211 290 368 434 500 552 603 647 691
23 231 318 404 478 552 608 663 714 766
24 251 346 441 523 605 664 723 782 840
25 275 380 484 574 665 732 800 865 930
26 299 414 528 626 725 801 877 949 1021
27 323 448 572 680 788 870 952 1032 1111
28 347 482 616 733 850 938 1027 1114 1201 1280 1358
29 375 521 667 794 920 1016 1112 1210 1308 1398 1488
30 403 560 718 854 991 1094 1198 1306 1415 1517 1619
31 432 602 772 921 1070 1184 1299 1412 1526 1640 1754
32 462 644 826 988 1149 1274 1400 1518 1637 1762 1888
33 492 686 880 1053 1226 1360 1495 1622 1750 1888 2026
34 521 728 934 1119 1304 1447 1590 1727 1864 2014 2163
35 555 776 998 1196 1394 1548 1702 1851 2000 2156 2312
36 589 826 1063 1274 1485 1650 1814 1974 2135 2298 2461
37 622 873 1124 1351 1578 1752 1926 2099 2272 2444 2616
38 656 921 1186 1428 1670 1854 2038 2224 2410 2590 2771
39 694 976 1258 1514 1769 1968 2166 2359 2552 2744 2937
40 731 1030 1329 1598 1868 2081 2294 2494 2693 2898 3103
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-foot
volume of timber. U.S. Department of Agr., Forest Service.
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rule (Table 26). Volumes for 8-foot logs for Doyle and Scribner may be ob-
tained by taking one-half of the appropriate value for 16-foot logs.
Doyle, International, and Scribner log rules are presented in Tables 27,
28, and 29. All three major log rules that are common to this region vary with
the method of application and with local scaling practices, but the Internation-
al rule furnishes the most reliable and consistent prediction of lumber yield.
To use the tables, follow the prescribed directions: If the log is 12 feet in
length and the scaling diameter is 16 inches, the board-foot table values are
108, Doyle; 130, International; and 120, Scribner. This is gross volume, and
no allowances are made for defects. If timber is cut for sale, the buyer's rule
for deducting defect should be known.
Row and Guttenberg (1966) expressed these same three log rules in the
form of regression equations, as functions of scaling diameter and log length.
TABLE 19.—Average upper-log taper in inches for 16-foot logs
Number of 16-foot logs per ti
5
Position of each log within the tr<
2nd 2nd 3rd 2nd 3rd 4th 2nd 3rd 4th 5th 2nd 3rd 4th 5th 6th
In. Inches
10 1.4 1.2 1.4
12 1.6 1.3 1.5 1.1 1.4 1.9
14 1.7 1.4 1.6 1.2 1.5 2.0
16 1.9 1.5 1.7 1.2 1.6 2.1
18 2.0 1.6 1.8 1.3 1.7 2.2
20 2.1 1.7 1.9 1.4 1.8 2.4 1.1 1.6 2.2 2.9
22 2.2 1.8 2.0 1.4 2.0 2.5 1.1 1.7 2.3 2.9
24 2.3 1.8 2.2 1.5 2.2 2.6 1.1 1.8 2.4 3.1
26 2.4 1.9 2.3 1.5 2.3 2.7 1.1 1.9 2.5 3.2
28 2.5 1.9 2.5 1.6 2.4 2.8 1.2 1.9 2.6 3.3 0.9 1.4 2.1 3.2 4.4
30 2.6 2.0 2.6 1.7 2.5 3.0 1.2 2.0 2.7 3.5 .9 1.4 2.1 3.2 4.5
32 2.7 2.0 2.7 1.7 2.5 3.1 1.2 2.1 2.9 3.7 1.0 1.4 2.1 3.2 4.6
34 2.8 2.1 2.7 1.8 2.5 3.3 1.3 2.1 3.0 3.8 1.0 1.4 2.2 3.3 4.7
36 2.8 2.1 2.8 1.8 2.6 3.4 1.3 2.2 3.0 3.9 1.1 1.5 2.2 3.3 4.9
38 2.9 2.1 2.8 1.9 2.6 3.4 1.3 2.2 3.1 3.9 1.1 1.5 2.3 3.4 5.1
40 2.9 2.2 2.8 1.9 2.7 3.4 1.4 2.3 3.2 4.0 1.2 1.5 2.4 3.5 5.3
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimatingy board-foot
vo ume of timber U.S Department of Agr., Forest Service.
TABLE 20.—Distribution of total tree volume by log position 1
Form Class 78
Log Number of 16-foot logs
position 1 li/2 2 2V2 3 3!/2 4 4V2
Percent
Butt 100 74 59 52 47 41 39 34 33
2nd 26 41 36 33 30 29 27 26
3rd 12 20 21 20 20 19
4th 8 12 14 14
5 8
Values given in percent of total tree volume.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































This simplification should facilitate the application of log rules in linear
programming studies conducted throughout the lumber industry. The follow-
ing regressions were developed:
Doyle
V = 0.625D2L - 0.500DL + 1.000L
Scribner
V = .()494L>2L - 0.124DL + .269L
International 14 -inch
V = .0498Z)2L - ASbDL + .0422L + .00622£>L2 + .000259L3 - .0116L2
where V equals volume in board feet, D is scaling diameter, and L is scaling
length.
Table 30, giving values for different log rules in percent of the Interna-
tional scale, shows the variability and inconsistency in measuring logs by dif-
ferent rules. This table is provided for comparison purposes only.
TABLE 23.—Volume of 16-foot logs to nearest board foot by Doyle log rule 1
Scaling Scaling diameter in tenths of inches
diameter X) . 1 .2 .3 .4 .5 .6 .7 .8 .9
In.
5
1 1 2 2 2 3 3 3 4
6 4 4 5 5 6 6 7 7 8 8
7 9 10 10 11 12 12 13 14 14 15
8 16 17 18 18 19 20 21 22 23 24
9 25 26 27 28 29 30 31 32 34 35
10 36 37 38 40 41 42 44 45 46 48
11 49 50 52 53 55 56 58 59 61 62
12 64 66 67 69 71 72 74 76 77 79
13 81 83 85 86 88 90 92 94 96 98
14 100 102 104 106 108 110 112 114 117 119
15 121 123 125 128 130 132 135 137 139 142
16 144 146 149 151 154 156 159 161 164 166
17 169 172 174 177 180 182 185 188 190 193
18 196 199 202 204 207 210 213 216 219 222
19 225 228 231 234 237 240 243 246 250 253
20 256 259 262 266 269 272 276 279 282 286
21 289 292 296 299 303 306 310 313 317 320
22 324 328 331 335 339 342 346 350 353 357
23 361 365 369 372 376 380 384 388 392 396
24 400 404 408 412 416 420 424 428 433 437
25 441 445 449 454 458 462 467 471 475 480
26 484 488 493 497 502 506 511 515 520 524
27 529 534 538 543 548 552 557 562 566 571
28 576 581 586 590 595 600 605 610 615 620
29 625 630 635 640 645 650 655 660 666 671
30 676 681 686 692 697 702 708 713 718 724
31 729 734 740 745 751 756 762 767 773 778
32 784 790 795 801 807 812 818 824 829 835
33 841 847 853 858 864 870 876 882 888 894
34 900 906 912 918 924 930 936 942 949 955
1Computed from formula V = (DA) 2 X L, where D = scaling diameter.
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Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-foot
volume of timber. U.S. Department of Agr., Forest Service.
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Procedure for Converting Among Different Log Rules
Log volumes in terms of one rule can be converted to another by using
previous values for board foot rules, values in Table 31, and the following
procedures by Lane and Schnur (1948):
1. To convert International volume to Doyle or Scribner, multiply the In-
ternational volume by the percentage for the desired rule, log diameter, and
length. Example: Given 1,000 board feet, International volume, in 14-inch
logs 12 feet long, what is the Doyle volume?
1 ,000 times 0.77 equals 770 board feet, Doyle volume
2. To convert Doyle or Scribner volume to International, divide the Doyle
or Scribner volume by the percentages for the given rule, log diameter, and
length. Example: Given 1,000 board feet, Doyle volume, in 16-inch logs 10
feet long, what is the International volume?
1,000 divided by 0.83 equals 1,205 board feet International
3. Doyle volume can be converted to Scribner, or vice versa, by first chang-
ing to International and then to the desired rule, using the above procedures.
4. Dollar values per unit volume in terms of one rule can be converted to
TABLE 24.—Volume of 16-foot logs to nearest board foot by Scribner log rule 1
Scaling
diameter
Scaling diameter in tenths of inches
,0 ,1 .2 .3 .4 .5 .6 .7 .8 .9
In.
6 12 13 14 15 16 16 17 18 19 20
7 21 22 23 24 24 25 26 27 28 29
8 30 32 33 34 36 37 38 39 41
9 42 43 45 46 47 48 50 51 52 54
10 55 56 58 60 61 63 64 66 67 69
11 70 72 74 75 77 78 80 81 83 84
12 86 88 90 91 93 95 97 99 101 102
13 104 106 108 110 111 113 115 117 119 121
14 123 125 127 129 131 133 135 137 140 142
15 144 146 148 150 153 155 157 159 161 164
16 166 168 171 173 175 177 180 182 185 187
17 189 191 194 196 199 202 204 207 210 213
18 216 218 221 224 227 229 231 234 237 240
19 243 245 248 251 254 257 260 263 266 269
20 272 275 278 281 284 287 290 293 296 299
21 302 305 308 311 314 317 320 323 327 330
22 334 337 340 344 348 351 354 358 361 365
23 368 372 375 379 382 386 390 394 397 400
24 403 406 410 414 418 422 426 429 432 436
25 440 444 448 452 456 460 464 468 472 475
26 478 482 486 490 494 498 502 506 510 514
27 518 522 526 530 534 538 542 546 550 554
28 559 563 567 571 575 579 583 587 592 597
29 602 606 611 615 620 624 629 633 638 642
30 647 651 656 660 665 669 674 678 683 688
31 693 698 703 708 712 717 722 726 731 736
32 741 746 751 756 761 766 770 775 780 785
33 790 795 800 805 810 815 820 825 830 835
34 841 846 851 856 862 867 872 877 883 888
35 894 900 905 910 915 921 926 931 937 942
1Computed from formula V = .79D2 — 2D — 4, where D = scaling diameter.
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-foot
volume of timber. U.S. Department of Agr., Forest Service.
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another rule by substituting dollar values for log volumes in the above pro^
cedures and by dividing where multiplying is indicated and vice versa.
Example: Given a number of logs 16 inches in diameter and 12 feet long,
worth $100.00 per MBF, International scale, what is an equal value by the
Doyle rule per MBF?
$100.00 divided by 0.82 equals $121.95
Overrun is greatly influenced at any mill by the width and thickness of
the product, the mill efficiency, and the ability of the sawyer. Data in Table 32
are figures for a "better than average" mill producing a specific product-mix
and are a good indication of the approximate overrun that can be expected
when sawing a similar dimension-board mixture of pine yard lumber.
Sawlog Conversions—by Scaling Diameter
Sawlog converting factors for cubic and board (Soot volumes have been
compiled in Tables 33 and 34 and are especially useful when more tha/i one
basis of volume measure is encountered in the marketing process. Values in
Table 33 are based on actual field measurements of 16-foot shortleaf and lob-
TABLE 25.—Volume of 16-foot logs to nearest board foot by International V^-inc h log rule 1
Scaling
diameter
Scaling diameter in tenths of inches
.0 . 1
o




6 19 20 21 22 23 23 24 25 26 27
7 28 29 30 31 32 33 34 35 36 38
8 39 40 41 42 43 45 46 47 48 50
9 51 52 54 55 56 58 59 60 62 63
10 65 66 68 69 71 72 74 75 77 78
11 80 82 83 85 87 88 90 92 93 95
12 97 99 100 102 104 106 108 110 112 114
13 115 117 119 121 123 125 127 129 131 133
14 136 138 140 142 144 146 148 151 153 155
15 157 160 162 164 166 169 171 173 176 178
16 181 183 185 188 190 193 195 d>98 200 203
17 205 208 211 213 216 219 221 224 227 229
18 232 235 237 240 243 246 249 251 254 257
19 260 263 266 269 272 275 278 281 284 287
20 290 293 296 299 302 305 308 311 315 318
21 321 324 327 331 334 337 341 344 347 351
22 354 357 361 364 367 371 374 378 381 385
23 388 392 395 399 403 406 410 413 417 421
24 424 428 432 435 439 443 447 451 454 458
25 462 466 470 474 478 481 485 489 493 497
26 501 505 509 513 517 521 526 530 534 538
27 542 546 550 555 559 563 567 572 576 580
28 584 589 593 598 602 606 611 615 620 624
29 628 633 637 642 647 651 656 660 665 669
30 674 679 683 688 693 697 702 707 712 716
31 721 726 731 736 741 745 750 755 760 765
32 770 775 780 785 790 795 800 805 810 815
33 820 826 831 836 841 846 851 857 862 867
34 872 878 883 888 894 899 904 910 915 921
35 926 931 937 942 948 953 959 964 970 976
Computed from formula V = 0.796D2- 1.375D- 1.230, where D = scaling diameter.
Source: Mesavage, Clement, and James W. Girard. 1956. Tables for estimating board-foot
volume of timber. U.S. Department of Agr., Forest Service.
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TABLE 26.—Volume of 8-foot logs to nearest board foot by International V^-inch log rule 1
Scaling Scaling diameter in tenths of inches
diameter .0 i 9 %.D .4 .5 .6 7 Q.O q
In.
6 8 8 9 9 9 10 10 10 1 1 1
1
7 12 12 13 13 13 14 14 15 16 16
8 17 17 18 18 19 19 20 20 21 22
9 22 23 23 24 25 25 26 27
on27 28
10 29 29 30 31 31 31 32 33 34 35
11 36 37 38 38 39 40 41 42 42 43
12 44 45 46 47 47 48 49 50 51 52
13 53 54 55 56 57 58 59 60 61 62
14 63 66 65 66 67 68 69 70 7
1
72
15 73 74 75 76 77 79 80 81 82 83
16 84 85 87 88 88 90 91 93 94 95
17 96 98 99 100 101 103 104 105 107 108
18 109 1 10 112 1 13 115 116 117 1 19 120 121
19 123 124 126 127 129 130 131 133 134 136
20 137 139 140 142 143 145 146 148 149 15
1
21 152 154 156 157 159 160 162 164 165 167
22 169 170 172 174 175 179 179 180 182 184
23 185 187 189 191 192 194 196 198 200 201
24 203 205 207 208 210 212 214 216 217 220
25 221 224 225 227 229 231 233 235 237 239
26 241 243 245 247 249 25 1 253 255 257 259
27 262 264 265 266 269 27 1 273 275 277 279
28 282 284 286 288 290 292 294 296 299 301
29 303 305 307 310 312 314 316 319 321 323
30 325 329 330 332 334 337 339 342 343 346
1Cornputed from formula V = .905 (.44£>2 - 1.20D — .3), where D is scaling diameter.
TABLE 27.-—Doyle log rule, contents of logs in board feet
Scaling Log length in feet
diameter 6 8 10 12 14 16
In.
6 2 2 3 3
4 4
7 3 5 6 7
8 9
8 6 8 10 12 14 16
9 9 13 16 19 22 25
10 14 18 23 27 32 36
11 18 25 31 37 43 49
12 24 32 40 48 56 64
13 30 41 51 61 71 81
14 38 50 63 75 88 100
15 45 61 76 91 106 121
16 54 72 90 108 126 144
17 63 85 106 127 148 169
18 74 98 123 147 172 196
19 84 113 141 169 197 225
20 96 128 160 192 224 256
21 108 145 181 217 253 289
22 122 162 203 243 284 324
23 135 181 226 271 316
361
24 150 200 250 300 350
400
25 165 221 276 331 386
441
26 182 242 303 363 424
484
27 198 265 331 397
463 529
28 216 288 360 432 504 576
29 234 313 391 469 547
625
30 254 338 423 507 592
676
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TABLE 28.—International Va-inch log rule, contents of logs in board feet
Scaling Log length in feet
diameter 6 8 10 12 14 16
in. Board feet
6 5 10 10 15 15 20
7 10 10 15 20 25 30
8 10 15 20 25 35 40
9 15 20 30 35 45 50
10 20 30 35 45 55 65
11 25 35 45 55 70 80
12 30 45 55 70 85 95
13 40 55 70 85 100 115
14 45 65 80 100 115 135
15 55 75 95 1 15 135 160
16 60 85 1 10 130 155 180
17 70 95 125 150 180 205
18 80 110 140 170 200 230
19 90 125 155 190 225 260
20 100 135 175 210 250 290
21 115 155 195 235 280 320
22 125 170 215 260 305 355
23 140 185 235 285 335 390
24 150 205 255 310 370 425
25 165 220 280 340 400 460
OP.4D i on180 CM A240 305 370 435 OUU
27 195 260 330 400 470 540
28 210 280 355 430 510 585
29 225 305 385 465 545 630
30 245 325 410 495 585 675
TABLE 29.—Scribner Decimal C log rule, contents of logs in board feet
Scaling Log length in feet
diameter 6 8 10 12 14 16
Board feet —In.
6 5 5 10 10 10 20
7 5 10 10 20 20 30
8 10 10 20 20 20 30
9 10 20 30 30 30 40
10 20 30 30 30 40 60
11 20 30 40 40 50 70
12 30 40 50 60 70 80
13 40 50 60 70 80 100
14 40 60 70 90 100 110
15 50 70 90 110 120 140
16 60 80 100 120 140 160
17 70 90 120 140 160 180
18 80 110 130 160 190 210
19 90 120 150 180 210 240
20 110 140 170 210 240 280
21 120 150 190 230 270 300
22 130 170 210 250 290 330
23 140 190 230 280 330 380
24 150 210 250 300 350 400
25 170 230 290 340 400 460
26 190 250 310 370 440 500
27 210 270 340 410 480 550
28 220 290 360 440 510 580
29 230 310 380 460 530 610
30 250 330 410 490 570 660
23
lolly pine logs in Arkansas, but the factors will be applicable to any species
with similar taper. Factors for 8-foot logs were determined by the application
of log rule formulae.
Scaling diameter, log volume, or log scale volume for 8-foot and 16-foot
logs may be determined for any diameter class if any one of these values is
known. To convert values per MBF International to any other board foot
scale, divide the International volume by the appropriate converting factor.
To change Doyle, Scribner, or cubic volumes to International volume, mul-
tiply by the converting factor for the appropriate scaling diameter. To con-
vert among the Doyle, Scribner, or cubic volumes, first obtain the equivalent
volume in the International rule and then convert to the desired measure.
TABLE 30.—Board foot volumes of 16-foot logs for International rale and other log rales












Inin. RH Ftix i . ri. --- Percent ---
6 20 90 100 20 20 115
7 30 80 100 30 30 104
8 40 80 75 40 40 102
9 50 84 80 50 50 103
10 65 83 92 55 55 98
11 80 80 88 61 61 126
12 95 83 84 67 67 97
13 115 84 87 70 70 94
14 135 84 81 74 74 93
15 160 89 88 76 76 90
16 180 88 89 80 80 91
17 205 90 88 82 82 90
18 230 93 91 85 85 90
19 260 92 92 87 87 90
20 290 97 97 88 88 88
ti 320 95 94 90 90 88
22 355 94 93 91 91 87
23 390 97 97 93 93 87
24 425 95 94 94 94 87
25 460 100 100 96 96 87
26 500 100 100 97 97 86
27 540 101 102 98 98 86
28 585 99 99 98 99 86
29 630 97 97 99 97 85
30 675 97 98 100 97 85
31 720 99 99 101 99 85
32 770 96 96 102 96 85
33 820 96 95 103 96 85
34 875 91 91 103 91 85
35 925 95 95 104 95 84
36 980 94 94 104 94 85
37 1040 99 99 105 99 84
38 1095 98 98 106 98 84
39 1155 97 97 106 97 84
40 1220 99 98 106 99 84
H/i-inch Kerf.
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TABLE 31.—Comparison of Doyle and Scribner volumes with the International rule—values
given in percent of International log rule volume
Scaling Log length in feet
diameter 8 10 12 14 16
Doyle Scribner Doyle Scribner Doyle Scribner Doyle Scribner Doyle Scribner
In Percent
8 47 88 45 84 44 81 42 79 41 77
10 62 96 60 90 59 88 57 86 55 85
12 73 98 71 96 69 93 67 90 66 89
14 79 98 78 96 77 94 75 92 74 90
16 86 99 83 97 82 95 81 93 80 92
18 90 99 88 97 87 96 86 94 84 93
20 93 99 92 98 91 97 90 95 88 94
22 96 99 95 98 94 97 93 95 92 94
24 99 99 97 98 96 97 95 96 94 95
26 100 99 99 98 99 97 98 96 97 95
28 102 99 101 98 100 97 99 96 99 96
30 104 99 103 98 102 98 101 97 100 96
32 105 99 104 99 104 98 103 97 102 96
34 106 99 105 99 105 98 104 97 103 96
36 107 99 107 99 106 98 105 97 104 97
38 108 99 107 99 107 98 106 97 105 97
40 109 99 108 99 107 98 106 97 106 97
Source: Lane, Richard D., and G. Luther Schnur. 1948. Log rule comparison: Interna-
tional V4-inch, Doyle, Scribner. U.S. Forest Serv., Central States Forest Exp. Sta., Sta. Note 47.
TABLE 32.—Percent overrun, by scaling diameter and log rule, from manufacture of southern
pine lumber
Log rule
Scaling Logs Scribner International
diameter measured Doyle 1 Decimal C2 V^-inch3
In. No. Percent
6 70 + 172 + 21 -3
7 94 124 20 -4
8 106 95 19 -4
9 108 74 17 -4
10 115 59 16 -5
11 96 48 15 -5
12 82 39 14 -5
13 73 31 13 -6
14 59 25 11 -6
15 51 20 10 -6
16 27 16 9 -6
17 16 12 8 -7
18 11 8 6 -7
19 8 5 5 -7
20 4 2 4 -8
21 00 3 -8
Total 921
Prediction equation for Doyle overrun 100 - 100
-0.5411 + 1.1684 logioD
Prediction equation for Scribner overrun = 28.6082 — 1.237D
Prediction equation for International overrun = — 1.5028 — 0.3086D
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































To convert board foot or cubic volumes, given for different Dbh classes,
from one scale to another, multiply the board foot or cubic foot volume by
the converting factor from the appropriate column heading in Table 35.
Board foot-cubic volume factors for shortleaf and loblolly pine trees in South-
east Arkansas, Table 36, were determined under field conditions similar to
those conducted for sawlog conversion factors. Table values can be applied to
shortleaf and loblolly pine growing locally or in other regions or to other
species of southern pine having similar taper, log length, or upper limits of
utilization.
Price Conversions for Timber Sales
Given the average board foot volume per tree and the Dbh class with the
greatest volume for a stand of timber that has been marked, prices quoted in
terms of Doyle or International can be converted to the Scribner basis by using
Tables 37 and 38. For converting from the Scribner to Doyle or International
rules, the inverse of table values should be used. Procedures for use are out-
lined as follows:
1. Determine the average board foot volume per tree and the Dbh class
•with the greatest volume for the entire sale area.
2. Using Table 37 for Doyle to Scribner conversions and Table 38 for
International to Scribner conversions, find the multiplying factor for the
appropriate Dbh class and volume.
3. Multiply the log volume by the corrected stumpage value to obtain a
comparison of stumpage values based on different log rules.
4. To convert Scribner volumes to either Doyle or International, follow
the same procedure for obtaining the correct multiplier. Instead of multiply-
ing, however, divide the Scribner volume by the correct conversion factor
to obtain the correct value based on either Doyle or International.
Scaling Deviations
Actual scaling practices differ widely from textbook scales. Some devi-
ations occurring in the application of log rules are: giving logs 8 inches or
less in diameter their length in feet as the board foot value; rounding scaling
diameters to the nearest inch; and including various bark thicknesses in the
diameter measurement. A modification of the Doyle rule, to include one









TABLE 34.—Board foot-cubic volume conversions for 8-foot sawlogs 1
Scaling Board ft. Equivalent in: To convert values per No. cubic
diameter per log MBF, Int., to values feet peeled
Int. i/4
2
Doyle** Cubic4 based on Doyle or volume per
cubic, div ide by the MBF when
following figures: scaled by:
Doyle** Cubic5 int. yA Doyle
In. Bd. Ft. Bd. Ft. Cu. Ft. Ratios
6.0 7.5 2.0 1.85 .226 .247 246.7 925.0
6.5 9.5 3.1 2.14 .326 .225 225.3 690.3
7.0 11.6 4.5 2.49 .338 .215 214.6 553.3
7.5 13.9 6.1 2.79 .439 .201 200.7 457.3
8.0 16.5 8.0 3.16 .485 192 191.5 395.0
8.5 19.2 10.0 3.54 .526 184 184.4 350.5
9.0 22.2 12.5 3.94 .563 . 177 177.9 315.2
9.5 25.3 15.1 4.36 .597 172 172.3 988 7
10.0 28.7 18.0 4.81 .627 168 167.6 9fi7 9/ .A
10.5 32.2 21.1 5.28 .655 .164 163.9 250.2
11.0 36.0 24.5 5.77 .680 160 160.3 235.5
11.5 39.9 28.1 6.28 .704 157 157.4 998 4AA J.TT
12.0 44.0 32.0 6.82 .727 155 155.0 918 1A ID. 1
12.5 48.4 36.1 7.38 .746 152 152.5 204.4
13.0 52.9 40.5 7.96 .776 150 150.5 lQfi fS
13.5 57.6 45.1 8.55 .782 148 148.4 189 6
14.0 62.6 50.0 9.18 .799 .147 146.6 183.6
14.5 67.7 55.1 9.82 .814 145 145.0 178 91 / O.A
15.0 73.0 60.5 10.49 .829 144 143.7 178 8
15.5 78.6 66.1 11.17 .841 .142 142.
1
168.9
16.0 84.3 72.0 11.88 .854 .141 140.9 165.0
16.5 90.2 78.1 12.61 .866 140 139.8 161.4
17.0 96.3 84.5 13.37 .877 139 138.8 l ^8 9
17.5 102.7 91.1 14.14 .887 . 138 137.7 155.2
18.0 109.2 98.0 14.94 .897 137 136.8 152.4
18.5 115.9 105.1 15.75 .907 .136 135.9 14Q 8
19.0 122.8 112.5 16.60 .916 .135 135.
1
147.6
19.5 129.9 120.1 17.45 .925 . 134 134.3 145.3
20.0 137.3 128.0 18.34 .932 134 133.6 148 8
20.5 144.8 136.1 19.24 .940 .133 132 9 1414
21.0 152.5 144.5 20.17 .948 1 89. 1 JA 1 39 3 1 3Q f\
21.5 160.4 153.1 21.12 .954 132 13 1.7 1 87 4
22.0 168.6 162.0 22.09 .961 13
1
1 3fi 4
22.5 176.9 171.1 23.08 .967 130 130 P> 1 84 Q
23.0 185.4 180.5 24.10 .974 130 19Q Q 1 33 ^
23.5 194.1 190.1 25.13 .979 190 p> 1 39 9
24.0 203.0 200.0 26.19 .986 19Q 0 1 30 Q
24.5 212.1 210.5 27.27 .992 198 198 19Q ^i Ay.D
25.0 221.4 220.5 28.38 ^996 .128 128.2 128.7
25.5 230.8 231.1 29.50 1.001 .128 128.3 127.6
26.0 240.7 242.0 30.64 1.005 .127 127.3 126.6
26.5 250.6 253.1 31.81 1.010 .127 126.9 125.7
27.0 260.7 264.5 33.00 1.015 .126 126.6 124.8
27.5 271.0 276.1 34.21 1.019 .126 126.2 123.9
28.0 281.5 288.0 35.44 1.023 .126 125.9 123.0
98 P>Ao.O 9Q9 9AyA.A 300.1 36.70 1.027 .126 125.6 122.3
29.0 303.1 312.5 37.97 1.031 .125 125.3 121.5
29.5 314.2 325.1 39.27 1.035 .125 125.0 120.8
30.0 325.5 338.0 40.59 1.038 .125 124.7 120.1
1Table values derived empirically from volume formulae.
international scale is computed from the formula: V = .3982D2 — 1.086D — .2715
3Doyle scale is computed from the formula: V = (D— 4) 2 X L
16
4Cubic volume formula adapted from Row and Guttenberg ( 1966):
V = Sk (D2 + D + .333), where k = .005454
5To convert board feet in the International scale to board feet Doyle scale or to cubic
feet, multiply by the given ratios.
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TABLE 35.—Conversions among log rules and cubic volumes for southern pine sawtimber 1
Dbh Cubic feet to bd. ft. Doyle to Int'l to Scribner Int'l to Doyle to Scribner
Doyle Scribner Int'l Int'l Doyle to Int'l Scribner Scribner to Doyle
In. — - Ratios
1
A
A.OKJ A A& k ono.yu 9 PiAZ.OO u.oy 1 9>9?\ 0 7^yj. 1 jj 1 0.52
1 1
1 1
9 1(\ A Qfi D.UO 9 94 0 4^ 1 9^0 0.800 1.80 0.56
1 o ft HAo.UU k in0. 1U O.aU 9 07 0 48U.TrO 1 910 0 89^ 1 70 0.59
i s13 9. Af\ O.OO U.JJ l.o/ 0.54 1. 185 0.845 1.57 0.64
1 A o./yj 0.00 o.ou 1 7fi U.J / 1 170l. L IK) 0.855 1.50 0.67
15 4.00 5.70 6.60 1.65 0.61 1.155 0.865 1.43 0.70
16 4.20 5.85 6.70 1.60 0.63 1.140 0.875 1.39 0.72
17 4.40 6.00 6.80 1.54 0.65 1.130 0.885 1.36 0.73
18 4.70 6.15 6.85 1.46 0.69 1.115 0.895 1.31 0.76
19 4.90 6.25 6.90 1.41 0.71 1.105 0.905 1.28 0.78
20 5.10 6.35 6.95 1.36 0.73 1.095 0.915 1.25 0.80
21 5.30 6.45 7.00 1.32 0.76 1.085 0.920 1.22 0.82
22 5.50 6.50 7.00 1.27 0.79 1.080 0.925 1.18 0.85
23 5.70 6.60 7.05 1.24 0.81 1.075 0.935 1.16 0.86
24 5.90 6.65 7.10 1.20 0.83 1.070 0.940 1.13 0.89
25 6.10 6.70 7.15 1.17 0.85 1.065 0.940 1.10 0.91
*Log rules represented in this table are Doyle, Scribner Decimal C, and International
14-inch scale. Diameter measurements are expressed in inches at breast height (4*4 feet above
ground) outside bark.
Source: U. S. Forest Service. 1941. National forest scaling handbook. Washington, D.C.
TABLE 36.—Board foot-cubic volume conversions for merchantable lengths of loblolly and
shortleaf pine trees in Southeast Arkansas
To convert values per MBF, Number of
Int'l, to values based on cubic feet peeled
Doyle, Scribner, or cubic, volume per MBF
divide by the following when scaled by:
figures: 1
Doyle Scribner Cubic Doyle Scribner Cubic Int'l 14 Doyle Scribner
(i-b.)
In. Bd. Ft. Bd. Ft. Bd. Ft. Cu. Ft. Ratios
10 53 20 32 13.1 0.3774 0.6038 0.2472 247.2 655.0 409.4
11 79 38 56 14.7 .4810 .7089 .1861 186.1 386.8 262.5
12 107 58 82 17.0 .5421 .7664 .1589 158.9 293.1 207.3
13 137 81 113 20.1 .5912 .8248 .1467 146.7 248.1 177.9
14 168 108 146 24.1 .6429 .8690 .1435 143.5 223.1 r65.1
15 202 141 182 29.3 .6980 .9010 .1450 145.0 207.8 161.0
16 239 176 219 34.9 .7364 .9163 .1460 146.0 198.3 159.4
17 280 213 257 41.0 .7607 .9179 .1464 146.4 192.5 159.5
18 325 253 298 47.7 .7785 .9169 .1468 146.8 188.5 160.1
19 375 297 342 55.1 .7920 .9120 .1469 146.9 185.5 161.1
20 431 344 392 62.7 .7981 .9095 .1455 145.5 182.3 159.9
21 492 400 449 70.8 .8130 .9126 .1439 143.9 177.0 157.7
22 561 465 513 79.3 .8289 .9144 .1414 141.4 170.5 154.6
23 631 541 585 88.1 .8574 .9271 .1396 139.6 162.8 150.6
24 706 621 662 97.0 .8796 .9377 .1374 137.4 156.2 146.5
25 785 705 743 105.9 .8981 .9465 .1349 134.9 150.2 142.5
26 867 790 827 114.9 .9112 .9539 .1325 132.5 145.4 138.9
27 950 876 913 124.0 .9221 .9611 .1305 130.5 141.6 135.8
28 1033 963 1000 133.0 .9322 .9681 .1288 128.8 138.1 133.0
29 1116 1050 1090 142.0 .9409 .9767 .1272 127.2 135.2 130.3
30 1200 1140 1182 151.0 .9500 .9850 .1259 125.8 132.5 127.7
xTo convert board feet in the International scale to board feet Doyle scale or Scribner
scale, or to cubic feet, multiply by the given ratios.
Source: Reynolds, R. R. 1937. Factors for converting log and tree volumes or values from
one common scale to another. U. S. Forest Serv., South. Forest Exp. Sta., Occ. Paper 68.





TABLE 37.—Factors for converting prices in terms of Doyle rule to a Scribner rule basis
Average
volume Dbh class with greatest volume in inches
per tree 10 12 14 16 18 4u 22 24 26
Bd. Ft. Multipliers
50 0.575 0.591 0.607 0.622 0.638 0.654 0.669 0.685 0.701
55 .583 .599 .614 .630 .646 .662 .677 .693 .709
60 .591 607 .623 .639 .654 .670 .686 .701 .717
65 .600 .631 .647 .663 .678 .694 .710 .725
70 .608 694 .640 .655 .671 .687 .702 .718 .734
75 .616 63 1 .647 .663 .679 .694 .710 .726 .741
80 .623 fi3Q .655 .670 .686 .702 .717 .733 .749
85 .630 .646 .662 .677 .693 .709 .724 .740 .756
90 .637 .652 .668 .684 .699 .715 .731 .746 .762
95 .642 fip»ft.UJO .674 .690 .705 .721 .737 .752 .768
100 fi4ft .680 .695 .711 .727 .742 .758 .774
1 10 fiflft .O / 4- .690 .705 .721 .737 .752 .768 .784
1904.U fifi7.oo / fift3 .699 .714 .730 .746 .761 .777 .793
130 .u / J .Of 1 .707 .722 .738 .754 .769 .785 .801
140 fi89 fiQft.oyo .714 .729 .745 .761 .776 .792 .808
j 50 .UOO 7H4 .720 .735 .751 .767 .783 .798 .814
7 in .725 .741 .757 .773 .788 .804 .820
170 fiQQ 7 1 pi .730 .746 .762 .777 .793 .809 .824
180 . / UJ 7 1Q. / iy .735 .750 .766 .782 .798 .813 .829
.833190 . / U<5
793
. /43 .739 .755 .770 .786 .802 .817
900 7 19 797
. /4 / .743 .759 .774 .790 .806 .821 .837
290 7 IS 734 .749 .765 .781 .796 .812 .828 .844
940 794
. / 4tc 73Q. / oy .755 .771 .787 .802 .818 .834 .849
9fi0 79ft 1AA
. 1 ttt: .760 .776 .791 .807 .823 .838 .854
280 733 74ft .764 .780 .795 .811 .827 .843 .858
300 737.lot 7P.9 .768 .784 .799 .815 .831 .846 .862
350 .744 .760 .776 .791 .807 .823 .838 .854 .870
400 .750 .766 .781 .797 .813 .828 .844 .860 .875
450 .754 .770 .786 .801 .817 .833 .848 .864 .880
500 .758 .774 .790 .805 .821 .837 .852 .868 .884
Source: Anderson, W. C. 1961. A method of appraising pine sawtimber in South Carolina
U.S. Forest Serv., Southeast. Forest Exp. Sta., Sta. Paper 122.
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TABLE 38.—Factors for converting prices in terms of International V4-inch rule (or lumber
tally) to a Scribner rule basis
Average
volume Dbh class with greatest volume in inches
per tree 0 12 14 16 18 20 22 24 26
Bd. Ft. Multipliers
50 1.224 1.218 1.212 1.207 1.201 1.195 1.190 1.184 1.179
55 1.216 1.210 1.205 1.199 1.193 1.188 1.182 1.176 1.171
60 1.209 1.203 1.198 1.192 1.186 1.181 1.175 1.169 1.164
65 1.203 1.197 1.191 1.186 1.180 1.174 1.169 1.163 1.157
70 1.197 1.191 1.186 1.180 1.174 1.169 1.163 1.157 1.152
75 1.192 1.186 1.181 1.175 1.169 1.164 1.158 1.152 1.147
80 1.187 1.181 1.176 1.170 1.165 1.159 1.153 1.148 1.142
85 1.183 1.177 1.172 1.166 1.160 1.155 1.149 1.143 1.138
90 1.179 1.173 1.168 1.162 1.157 1.151 1.145 1.140 1.134
95 1.176 1.170 1.164 1.159 1.153 1.147 1.142 1.136 1.130
100 1.172 1.167 1.161 1.155 1.150 1.144 1.128 1.133 1.127
110 1.167 1.161 1.155 1.150 1.144 1.138 1.133 1.127 1.122
120 1.162 1.156 1.150 1.145 1.139 1.134 1.128 1.122 1.117
130 1.158 1.152 1.146 1.141 1.135 1.129 1.124 1.118 1.112
140 1.154 1.148 1.143 1.137 1.131 1.126 1.120 1.114 1.109
150 1.151 1.145 1.139 1.134 1.128 1.122 1.117 1.111 1.105
160 1.148 1.142 1.136 1.131 1.125 1.120 1.114 1.108 1.103
170 1.145 1.140 1.134 1.128 1.123 1.117 1.111 1.106 1.100
180 1.143 1.137 1.132 1.126 1.120 1.115 1.109 1.103 1.098
190 1.141 1.135 1.130 1.124 1.118 1.113 1.107 1.101 1.096
200 1.139 1.133 1.128 1.122 1.116 1.111 1.105 1.099 1.094
220 1.136 1.130 1.124 1.119 1.113 1.107 1.102 1.096 1.090
240 1.133 1.127 1.122 1.116 1.110 1.105 1.099 1.093 1.088
260 1.130 1.125 1.119 1.114 1.108 1.102 1.097 1.091 1.085
280 1.128 1.123 1.117 1.111 1.106 1.100 1.095 1.089 1.083
300 1.127 1.121 1.115 1.110 1.104 1.098 1.093 1.087 1.081
350 1.123 1.117 1.112 1.106 1.100 1.095 1089 1.083 1.078
400 1.120 1.115 1.109 1.103 1.098 1.092 1.086 1.081 1.075
450 1.118 1.112 1.107 1.101 1.096 1.090 1.084 1.079 1.073
500 1.116 1.111 1.105 1.099 1.094 1.088 1.082 1.077 1.071
Source: Anderson, W. C. 1961. A method of appraising pine sawtimber in South Carolina.
U.S. Forest Serv., Southeast. Forest Exp. Sta., Sta. Paper 122.
TABLE 39.—Board foot volume, International, for use with aerial photographs
1
Crown Total visible height in feet
diameter 50 60 70
80~ 90 100 110
Feet Board feet
10 64 77 90 103 115
12 80 103 120 128 146
14 101 122 140 161 182
16 144 166 190 215
18 170 198 227 256
20 198 231 264 297
22 231 270 308 348
24 311 355 400
26 344 394 443
28 386 441 497











JFor rough estimates ot soutnern pine joiner man longicai; in an-a^u
even-aged sawlog stands, assuming that form class averages 80.
Source: Minor, Charles O. 1953b. Preliminary volume tables for use with aerial photo-
graphs. Forest Farmer 12(10). 8-10, 11.
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Cubic Volume Factors
Most cubic foot rules are based on mathematical formulae and on the
assumption that the log is a cylinder. Therefore the volume is equal to the
average basal area in cubic feet multiplied by the log length in feet. The
principal variation among cubic foot rules is in the method of arriving at the
average basal area. Basal area is the average cross-sectional area of a log.
As a general rule, cubic volume determinations are more accurate than
either cord or board foot volume measurements. Cubic formulae provide
estimates of actual wood volume, whereas the basis for other volume formu-
lae is solid volume of cordwood or expected lumber recovery.
Board foot-cubic foot ratios vary greatly, depending upon usage. Theo-
retically, one cubic foot contains 12 board feet. For average values 6 should
be used, though 10 is a conventional figure for approximations. When the
conversion applies to trees, ratios of 3 to 8 should be applied (U.S. Department
of Agriculture, 1935).
The number of cubic feet of wood per thousand board feet varies from
160 to 220. A working average is 183 cubic feet per MBF, International scale.
Cubic measure, offering consistency and uniformity, has been successfully
incorporated into weight scaling techniques to yield a combination estimate
that may eventually replace other scaling methods.
Log Volumes
Row and Guttenberg (1966) determined cubic volume based on geometric
forms occurring in a single log. Their estimates more closely approximate
actual volume than do simpler methods of calculating cubic volume. Vari-
ation in log shape, trim, and bark will generally alter the coefficients but not
the algebraic form of the regression equation. Table 40, based on this re-
gression, has been calculated for use in volume table construction or weight
scaling methods. Table values are consistently greater than cubic volumes
using either Huber's or Smalian's formula.
Form Class Volume Tables
A gross volume table for form class 78, Table 41, comparable to the three
board foot form class Tables 16, 17, and 18, has been included for use in con-
structing local net volume tables. The same procedure described for using
board foot tables should be followed. A table of basal area values is also in-
cluded (Table 42).
When cruising pulpwood and tallying diameters of all trees, Table 43, a
condensation of Minor's form class volume tables (1950), provides accurate
estimates of the total cubic volume of wood, inside bark. A sufficient sample
of total heights must be taken to establish a curve of height over diameter.
Local net volume tables are then constructed by interpolating, from the
correct form class group volume table, a volume for each diameter class
based on Dbh and total height. Merrifield and Foil (1967) incorporated Mi-
nor's form class tables into a study of volume equations. Their work revealed
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Where defect is a problem the following formula may be used to determine
the volumetric content in cubic feet of the defective area: V = W X H X L
144
where V = volume in cubic feet, W = width of defective area in inches, H =
height of defective area in inches, and L = length of defective area in feet.
Unless logs are to be cut into lumber, however, no deductions are made for
sweep or knots.
TABLE 41.—Gross cubic foot volume, inside bark
Form Class 78
Dbh Length of merchantable stem in feet
12 16 20 24 28 32 36 40 44 48 52 56 60
In.
5 1.3 1.7 2.0 2.3 2.6 2.9 3.2 3.5 3.8 4.1 4.4 4.7 5.0
6 1.8 2.4 2.8 3.2 3.6 3.9 4.3 4.7 5.1 5.5 5.9 6.2 6.6
7 2.4 3.1 3.6 4.1 4.6 5.1 5.6 6.1 6.6 7.1 7.6 8.1 8.6
8 3.0 3.9 4.5 5.1 5.7 6.3 7.0 7.6 8.2 8.8 9.4 10.0 10.6
9 3.8 4.9 5.6 6.4 7.1 7.8 8.6 9.3 10.0 10.8 11.5 12.2 13.0
10 4.6 6.0 6.8 7.7 8.5 9.4 10.2 11.0 11.9 12.7 13.6 14.4 15.2
Dbh Number of 16-foot logs
1 IV2 2 2V2 3 3i/2 4 41/2 5 51/2 6
In.
10 6.0 8.2 10.4 12.0 13.6
11 7.4 10.1 12.8 14.8 16.9
12 8.7 12.0 15.2 17.7 20.2 22.0 23.8
13 10.2 14.0 17.9 20.8 23.8 26.0 28.2
14 11.7 16.2 20.6 24.0 27.5 30.0 32.6
15 13.6 18.7 23.8 27.9 32.0 35.2 38.4
16 15.4 21.2 27.1 31.8 36.6 40.4 44.1
17 17.4 24.0 30.6 36.0 41.4 45.7 50.0
18 19.4 26.8 34.2 40.2 46.3 51.2 56.0
19 21.7 30.0 38.4 45.2 52.0 57.5 63.0
20 24.0 33.3 42.6 50.2 57.8 63.9 70.0 75.0 80.1
21 26.8 37.1 47.4 55.9 64.4 71.3 78.2 84.0 89.9
22 29.6 41.0 52.3 61.6 71.0 78.8 86.5 93.1 99.7
23 32.4 44.8 57.3 67.6 78.0 86.3 94.6 102.2 109.7
24 35.3 48.8 62.3 73.6 84.9 93.8 102.7 111.2 119.7
25 38.6 53.4 68.1 80.4 92.8 102.8 112.8 122.1 131.4
26 41.9 57.9 73.9 87.3 100.7 111.8 122.8 133.0 143.2
27 45.2 62.5 79.8 94.4 108.9 120.8 132.6 143.8 155.0
28 48.6 67.1 85.6 101.4 117.1 129.8 142.4 154.6 166.7 177.8 188.8
29 52.7 72.6 92.6 109.6 126.6 140.2 153.9 167.2 180.6 193.2 205.7
30 56.8 78.2 99.6 117.8 136.1 150.8 165.4 180.0 194.6 208.6 222.6
31 61.2 84.1 107.0 126.8 146.5 162.5 178.5 194.0 209.4 224.7 240.0
32 65.5 90.0 114.5 135.7 156.9 174.2 191.6 207.8 224.1 240.8 257.4
33 70.0 96.0 122.0 144.6 167.2 185.7 204.2 221.6 239.0 257.1 275.2
34 74.4 102.0 129.6 153.6 177.5 197.2 216.9 235.4 253.9 273.4 293.0
35 79.4 108.8 138.2 163.8 189.4 210.5 231.6 251.4 271.3 291.8 312.2
Source: Mesavage, Clement. 1947. Tables for estimating cubic foot volume of timber. U.S.
Forest Serv., South. Forest Exp. Sta., Occ. Paper 111.
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Form Point Volume Tables
Form point is the percentage relationship that the diameter outside bark
at the mid-point of the merchantable length of stem bears to
the diameter,
breast height, outside bark. Middle diameter is taken at a point half-way
be-
tween the stump and the utilized top.
Form point, middle-diameter, of second-growth southern pine is as follows:



















A local volume table may be constructed by determining the
average
merchantable height and average middle-diameter for
trees of each Dbh
class. By applying these averages to Huber's formula a
loca1 net voJume table
may be constructed. Huber's formula states that Volume
(V) - (A- /2 ) JL,
where (A-V2 ) is the mid-cross sectional area in square feet, and
L is the
length of the stick in feet. However, the accuracy of
the volume table should
be questionable since cubic foot rules do not usually
give good results for tree
sections greater than 10 to 12 feet in length.














Diameter in tenths of inches
In Area in square
feet
1 0.005 0.007 0.008 0.009 0.011 0.012 0.014
0.016 0.018 0.020
2 022 024 026 .029 .031 .034 .037 .040 .043
.046
3 :049 !052 :056 .059 .063 .067
.071 .075 .079 .08
4 087 092 096 .101 .106 .110 .115 .120 .126
.131
5 .136 .142 .147 .153 .159 .165
.171 .177 .183 .190
« iQfi 203 210 217 .223 .230 .238 .245 .252
.260
n 26? 275 283 29 .299 .307 .315 .323
.332 .340
8 349 358 367 fl6 .385 .394 .403 .413
.422 .432
•?tx a*L Ano 482 492 .503 .513 .524 .535
.590 .601 .613 .624 .636 .648
709 .721 .734 .747 .759 .772
8*39 .852 .866 .880 .894 .908
979 994 1.009 1.024 1.039 1.054
m 1069 1084 1.100 i.no 1.131 1-147 1.163 1.179 1.195 1
211
15 1.227 1 244 1.260 1.277 1.294




.196 .20 .21 .2
.2 7 .27 .28 .2 1
.3 .3 .3 .37
.442 .452 .462 .472
.545 .556 .567 .579
.660 .672 .684 .696
.785 .799 .812 .825
.922 .936 .950 .965
.06 .08 1 115
.24
1.396 1.414 1.431 1.449
1.576 1.595 1.614 1.632
1.767 1.787 1.807 1.827
1.969 1.990 2.011 2.032
2.182 2.204 2.226 2.248
2.405 2.428 2.451 2.474
2.640 2.664 2.688 2.712
2.885 2.910 2.936 2.96,
3.142 3.168 3.194 3.221
1 467 1.485 1.503 1.521 1.539 1.558
1 651 1.670 1.689 1.709 1.728 1.748
1 847 1.867 1.887 1.907 1.928 1.948
2.053 2.074 2.095 2.117 2.138 2.160
2.270 2.292 2.315 2.337 2.360 2.382
2 498 2.521 2.545 2.568 2.592 2.616
2 737 2.761 2.786 2.810 2.835 2.860
2 986 3.012 3.038 3.064 3.089 3.115no 9 oof: 9Q1 z y b Z yo* 4.»ou j uia u v^v ^ ^x ^ w^
3 «>«« 3.247 3.274 3.301 3.328 3.355 3.382
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Topwood Volume—Top Form Index
Top form index, the percentage ratio between the diameter inside bark
at the mid-point of the usable top and the scaling diameter of the top sawlog,
provides an estimate of the cubic volume, inside bark, obtainable from mer-
chantable tops of sawlog-size southern pines (Table 44). Top form index can-
not be accurately measured, but it is represented by the following ocular esti-
mates: 85 percent, high; 75 percent, medium; and 67 percent, low.
TABLE 43.—Merchantable cubic foot volume, inside bark, based on total height 1
___ Total tree height
30 40 50 60 70 80 90 100
- - - Cubic feet
Form classes 65-69, Average 67
6 2.1 2.5 2.9 3.2 3.7
8 4.1 4.7 5.6 6.3 7.1 7.8
10 7.5 8.9 10.2 11.5 12.7 1 3 8
12 10.8 12.7 14.5 16.4 17.9 19.9 21.6
14 17.8 20.2 22.6 25.0 27.7 30.1
16 22.7 25.7 28.7 32.1 35.5 38.5
Form classes 70-74, Average 72
6 2.3 2.8 3.3 3.7 4.3
8 4.7 5.5 6.5 7.4 8.2 9.1
10 8.6 10.2 11.7 13.1 14.6 15.9
12 12.2 14.5 16.5 18.8 20.6 99 8
14 20.3 23.1 25.9 28.7 31.8 34.6
16 26.0 29.5 33.1 37.1 41.0 44.6
Form classes 75-79, Average 77
6 2.6 3.2 3.8 4.2 4.9
8 5.2 6.0 7.2 8.2 9.2 10.2
10 9.6 11.5 13.2 14.8 16.5 18.0
12 13.8 16.4 18.7 21.4 23.4 26.0 28.4
14 22.8 25.9 29.1 32.2 35.8 38.9
16 29.3 33.3 37.3 41.9 46.4 50.4
Form classes 80-84, Average 82
6 2.8 3.5 4.1 4.6 5.3
8 5.8 6.8 8.1 9.2 10.3 11.4
10 10.8 12.9 14.8 16.8 18.6 20.3
12 15.2 18.2 20.7 23.6 25.9 28.8 31.4
14 25.6 29.3 32.9 36.5 40.6 44.2
16 32.7 37.3 41.8 46.9 52.0 56.6
Form classes 85-89, Average 87
6 3.2 4.0 4.6 5.2 6.0
8 6.5 7.6 9.0 10.2 11.5 12.7
10 11.9 14.3 16.5 18.6 20.7 22.6
12 17.2 20.5 23.4 26.7 29.3 32.6 35.5
14 28.4 32.4 36.4 40.5 45.0 49.0
16 36.4 41.5 46.6 52.3 58.0 63.1
Compiled from Minor's (1950) form class volume tables.
Source: Burns, Paul Y. 1965. A condensation of Minor's form class volume tables for sou-
thern pine pulpwood. La. Agr. Exp. Sta., LSU Forestry Note 61.
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Pulpwood Volume Tables
Cubic volume determinations by Hawes (1940), based on merchantable
height and average top diameters of 5 inches outside bark, were found to be
consistent with current cubic volume measures of southern pine pulpwood.
To use Tables 45, 46, and 47, tally the number of trees by Dbh and merchan-
TABLE 44.—Gross cubic foot volume, inside bark, in merchantable tops of sawlog-size sou-
thern pines





12 16 20 24 28 32 36 40 44
.— Cubic feet































5 0.4 0.8 1.2 1.5 1.9 2.3
6 .6 1.1 1.7 2.3 2.8 3.4
7 .8 1.6 2.4 3.1 3.9 4.7
8 1.0 2.0 3.0 4.0 5.0 6.1
9 1.3 2.5 3.8 5.0 6.5 7.6
10 1.6 3.2 4.7 6.3 7.9 9.5
11 1.9 3.9 5.8 7.7 9.6 11.6
12 2.3 4.5 6.8 9.1 11.4 13.6
13 2.6 5.3 7.9 10.6 13.2 15.8
14 3.1 6.2 9.3 12.4 15.4 18.5
15 3.6 7.1 10.7 14.3 17.9 21.4
16 4.0 8.1 12.1 16.1 20.2 24.2
17 4.5 9.0 13.6 18.1 22.6 27.1
18 5.1 10.2 15.3 20.4 25.5 30.6
19 5.7 11.5 17.2 22.9 28.6 34.4
20 6.3 12.6 18.9 25.2 31.5 37.8
8 0.8 1.6 2.4 3.1 3.9 4.7
9 1.0 2.0 3.0 4.0 5.0 6.1
10 1.2 2.5 3.7 4.9 6.1 7.4
11 1.5 3.0 4.5 6.0 7.5 9.0
12 1.8 3.5 5.3 7.1 8.8 10.6
13 2.1 4.2 6.3 8.4 10.5 12.6
14 2.4 4.8 7.2 9.6 12.0 14.4
15 2.8 5.6 8.4 11.1 13.9 16.7
16 3.1 6.3 9.4 12.6 15.7 18.8
17 3.6 7.1 10.7 14.3 17.9 21.4
18 4.0 8.0 11.9 15.9 19.9 23.9
19 4.5 8.9 13.4 17.8 22.3 26.8
20 4.9 9.8 14.7 19.6 24.5 29.5
Top form index 67
11 1 2 2.4 3.6 4.8 6.0 7.2 8.4
12 14 2.8 4.2 5.6 7.0 8.4 9.8
13 1 7 3.3 5.0 6.6 8.3 9.9 11.6
14 1.9 3.9 5.8 7.7 9.6 11.6 13.5
15 2 2 4.4 6.5 8.7 10.9 13.1 15.3
16 2 5 5.0 7.5 10.0 12.5 15.0 17.5
17 2 8 5.7 8.5 11.3 14.2 17.0 19.9
18 32 6.4 9.6 12.8 16.0 19.2 22.4
19 3 5 7.0 10.6 14.1 17.6 21.1 24.6




4.5 5.1 5.7 6.2




10.1 11.3 12.6 13.9
12.6 14.2 15.8 17.o
15.4 17.3 19.3 21.2
18.2 20.4 22.7 25.0
21.1 23.8 26.4 29.0
24.7 27.8 30.9 34.0
28.6 32.2 35.7 39.3
32.3 36.3 40.4 44.4
36.2 40.7 45.2 49.8
40.9 46.0 51.1 56.2
45.8 51.5 57.3 63.0
50.4 56.7 63.1 69.4
6.3 7.1 7.9 8.6
8.1 9.1 10.1 1 1.1
9.8 11.0 12.3 13.5
12.0 13.5 15.0 16.5
14.1 15.9 17.7 19.4
16.8 18.9 21.0 23.0
19.2 21.6 24.1 26.5
22.3 25.1 27.9 26.3
25.1 28.3 31.4 34.6
28.6 32.2 35.7 39.3
31.8 35.8 39.8 43.7
35.7 40.2 44.6 49.1
39.3 44.2 49.1 54.0
9.6 10.8 12.0 13.2
11.2 12.6 14.0 15.4
13.2 14.9 16.5 18.2
15.4 17.4 19.3 21.2
17.4 19.6 21.8 24.0
20.0 22.5 25.0 27.5
22.7 25.5 28.4 31.2
25.6 28.8 32.0 35.2
28.2 31.7 35.2 38.7
31.3 35.2 39.2 45.1
Source: Mesavage, Clement. 1947. Tables for estimating cubic foot volume of timber.
U.S.




































































































































































































































































































































































































































































































































































































































































































































































































































table height class, sum the number of trees per block, and multiply by the
cubic volume for that block. Sum the rows to obtain cubic volume of pulpwood
by diameter and form point classes.
To convert cubic volumes to cord volume, refer to the appropriate con-
verting table under the cord volume section.
An early study by MacKinney and Chaiken (1939) produced a volume
table for loblolly pine. Table 48, based on Dbh and total height measure-
ments, gives merchantable cubic volume, inside bark. The table finds much
usage in woodlands management throughout the South, and when restricted
to application in the coastal plain, the cubic volume data are representative
of current growing stock.
Aerial Photographs
Minor (1953b) developed a cubic foot volume table for use with aerial
photographs for rough estimates of southern pine in all-aged and in low-densi-
ty even-aged sawlog stands, assuming that form class averages 80 percent
(Table 49). Volume adjustments can be made for different form classes by the
application of the form class correction factor.
TABLE 48.—Cubic foot volume, inside bark, to a 4.0-inch top diameter, outside bark, for




















Total tree height in feet
30 40 50 60 70 80 90 100
0.46 0.80 1.28 1.77 2.36 3.01 3.59
.74 1.32 2.08 2.96 3.76 4.55 5.37
8.63
1.07 2.06 3.17 4.22 5.29 6.37 7.48
1.57 2.96 4.30 5.66 7.06 8.48 9.94
11.40
2.20 3.91 5.56 7.30 9.07 10.86 12.71
14.53
4.92 6.99 9.12 11.29 13.51 15.73 17.96
24.546.07 8.56 11.13 13.76 16.42 19.07 21.80
7.32 10.41 13.33 16.42 19.55 22.70 25.94 29.25
8.66 12.15 15.71 19.28 22.98 26.70 30.47 34.20
10.12 14.16 18.21 22.39 26.65 30.95 35.23 39.55
16.28 20.93 25.74 30.60 35.42 40.86 45.87
18.51 23.88 29.32 34.71 40.72 46.36 52.96
20.93 26.97 33.00 39.18 45.87 53.10 59.62
30.21 36.90 44.30 52.18 59.38 66.66
33.58 41.56 49.43 58.01 65.99 74.09
37.13 45.96 55.39 64.13 72.97 81.91
iTrees selected from 32 stands in the coastal plain of North Carolina and South Caro-
lina. Volume includes peeled stem above a 0.7-foot stump height. ^ .
Source: MacKinney, A. L., and L. E. Chaiken. 1939. Volume, yield, and growth of
loblolly




TABLE 49.—Cubic foot volume table for use with aerial photographs 1
Crown Total visible height in feet
diameter 50 60 QAoU 90 100 110
Ft.
10 10.9 13.0 15.2 17.4 19.6
12 13.3 17.0 18.5 21.1 24.1 26.7
14 16.3 19.7 on i~i44.7 26.0 29.3 32.7 36.0
16 22.6 26.2 30.0 33.8 37.6 41.5
18 26.2 30.5 34.9 39.5 43.8 48.1
20 30.0 35.0 40.0 45.0 50.0 55.0
22 34.5 40.2 46.0 51.9 57.6 63.3
24 45.7 52.3 58.9 TO A/4.0
26 50.2 57.4 64.7 71.9 79.2
28 55.9 63.9 72.0 80.0 88.0
30 61.8 70.6 79.4 88.2 97.1
Volume in cubic feet of solid wood, inside bark. Table may be used for rough estimates
of southern pine (other than longleaf) in all-aged or low-density even-aged sawlog stands, as-
suming that form class averages 80.
Source: Minor, Charles O. 1953b. Preliminary volume tables for use with aerial photo-
graphs. Forest Farmer 12(10). 9-10, 11.
Log Grade-Lumber Yields
Log grading is the estimation of the proportion of various lumber grades
or qualities of veneer stock that a given log will yield, and the classification of
that log into a grade for which the minimum requirements have been met.
Green lumber yields, combined for slash and longleaf and for loblolly and
shortleaf pine, are presented in Tables 50 and 51, respectively. Values are
the result of six studies conducted throughout the South (Campbell, 1962).
So few slash and longleaf logs over 17 inches were found in these studies that
no yield table for grade 1 logs was developed. Because the results are regional
averages, it is unlikely that thev will be comparable to yields of any single mill.
Other studies have produced estimates of board width recovery from
logs and trees of different diameters. Table 52 shows board widths that may
be recovered from trees of varying Dbh class, and Table 53 shows the width
percentages recoverable from logs by scaling diameter. If the dimensions of a
board are known, the actual board foot content may be calculated from
Table 54.
The following are the U.S. Forest Service (1962) procedures and speci-
fications for grading southern pine logs:
Southern pine logs are graded in two steps. First they are given a tentative
grade based on diameter and K count (see definition); secondly, they are
given a final grade after consideration of other degrading factors.
Step I. Determine D and K count on all four sides. Establish tentative
grades according to the following table:




3 5 no limit
4 5 no limit
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Step II. In the sequence listed, determine:
1. Sweep: Degrade any tentative 1, 2, or 3 grade log one grade if sweep is
at least 3 inches and equals or exceeds D/3. (This is the final grade if the log
has no evidence of heart rot and no unsound or oversize knots.)
2. Heart rot: Degrade any tentative 1, 2, or 3 grade log one grade if conk,
massed hyphae, or other evidence of advanced heart rot is present. (This is
the final grade if the log has no unsound or oversize knot*.)
3. Unsound or oversize knots: Degrade any tentative grade 3 log to grade
4 if unsound or oversize log knots are dispersed to the extent that they cannot
be contained in one quarter face.
The following definitions explain grading terminology:






























































17 20 21 5 22 11 2 2 0 0 0
Log Grade III
1 6 9 3 32 30 18 0 0 0
1 7 10 3 30 31 17 0 0 0
2 7 11 3 27 33 16 0 0 0
2 8 12 3 25 34 15 0 0 0
3 8 14 3 22 35 14 0 0 0
3 9 15 3 20 36 13 0 0 0
4 9 16 3 17 38 12 0 0 0
4 10 17 3 15 40 10 0 0 0
5 10 18 3 12 42 9 0 0 0
5 19 3 10 43 8 0 0 0
6 11 21 3 7 44 7 0 0 0
4 9 14 3 18 39 12 0 0 0
0 2 10 43 38 0 5 0 0
0 2 9 47 35 0 5 0 0
0 2 9 50 '32 0 5 0 0
0 2 8 53 29 5 0 0
0 2 7 57 26 1 5 0 0
0 2 6 60 23 2 5 0 0
0 2 6 65 18 2 5 0 0
0 2 5 70 14 2 5 0 0
0 2 4 73 11 3 5 0 0
0 2 4 77 7 3 5 0 0
0 2 3 80 4 4 5 0 0
0 1 2 1 7 57 25 2 5 0 0
Source: Campbell, Robert A. 1962. Southern pine lumber grade yields. U.S.
Southeast. Forest Exp. Sta., Res. Note 182.
Forest Serv.
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1. K count: A numerical log knot factor used in association with log
diameter for placing a log in its tentative grade. It is the number of visible
overgrown log knots, plus the sum of average diameters of sound log knots,
plus twice the sum of the average diameters of unsound log knots.
2. Overgrown knots: Branch or stub indicated by a surface bump or dis-
turbance of bark pattern.
3. Sound knot: Visible branch, stub, or socket without advanced decay
extending to heart, or hole larger than j4 inch that penetrates more than 2
inches.
4. Unsound knot: Visible branch, stub, or socket not conforming to defini-
tion of sound knot.
5. Bad knot: Unsound knot, or visible knot larger than Ye the average dib
at the small end of the log.
6. Sweep: Greatest deviation of log axis from straight line connecting cen-
ters of each end. Measure to nearest whole inch at point of greatest deviation.
7. Oversize knot: Any sound log knot with diameter larger than D/6.
TABLE 51.—Green lumber yields for loblolly and shortleaf pine logs
Scaling Lumber grades
diameter B&B D D 1C ID 2C 2D 3C 3D 4C 4tT
In. Percent
Log Grade I
17 22 8 5 13 18 15 9 6 4 0 0
18 24 8 4 14 17 15 8 6 4 0 0
19 25 8 3 15 15 16 7 7 4 0 0
20 26 8 3 16 14 16 6 7 4 0 0
21 27 8 2 17 12 17 5 8 4 0 0
22 28 8 2 18 11 17 4 8 4 0 0
23 30 8 1 19 8 18 3 9 4 0 0
24 31 8 1 20 7 18 2 9 4 0 0
25 32 8 0 21 5 19 1 10 4 0 0
26 34 8 0 22 3 19 0 10 4 0 0
Average 25 8 3 17 12 17 6 8 4 0 0
Log Grade II
10 20 11 15 5 25 11 8 3 0
11 20 10 14 6 25 12 8 1 3 0
12 19 10 13 7 24 13 8 2 3 0
13 19 10 12 8 24 13 8 2 3 0
14 18 9 11 9 24 14 8 3 3 0
15 18 9 10 10 23 14 8 4 3 0
16 18 9 9 11 23 14 8 4 3 0
17 17 9 8 12 23 14 8 5 3 0
18 17 8 7 13 22 15 8 6 3 0
19 16 8 6 14 22 16 8 6 3 0
20 16 8 5 14 21 17 8 7 3 0
21 16 8 4 15 21 17 8 7 3 0
22 15 7 3 16 21 18 8 8 3 0
23 15 7 2 17 20 19 8 8 3 0
24 14 7 1 18 20 19 8 9 3 0





diameter B&B D D 1C ID 2C 2D 3C 3D 4C 4D
Tnill.
Log Grade III
ft0 ii 9D u 4 46 8 28 9O u A
7 i
i
9O ii 4 43 10 28 9, g o
QO 94 9O ii 4 40 12 28 9O g o
Q 4 9O 94 4 37 14 28 9O u o
in1U 9 9O 94 4T: 34 16 28 9O u o
1
1
1 o 9O 9 4Tt 31 18 28 ao au nu
1914 4.
9O 9 4 28 20 28 3 g o
1 3
TC
9 4t: 4 25 22 28 9 g o
14 f;0 9O 4. 4 22 24 28 9O u o
1 x> 9 4 19 26 28 9O y o
lfiID O 9O o 4 16 27 28 9O «u o
17 6 3 7 4 13 29 28 3 6 0
18 6 3 8 4 10 31 28 3 6
J
0
19 7 3 8 4 7 33 28 3 6 0
20+ 7 3 9 4 4 35 28 3 6 0
Average 5 3 6 4 21 23 28 3 6 0
Log Grade IV
ft0 6 26 38 4T: 9 14 1 nu
,
7 6 26 37 5 9 14 1 o
QO
:
5 26 37 f\U 9 14 1 o
Q : 5 26 36 7 9 14 1 0u J
in1U
! !
4 26 36 QO 9 14 1 nyj
1
1 4 26 35 QO 9 14 1 11 j
1 914 | 3 26 35 Q 9 14 1 1i
i alo 3 26 34 g 9 14 1 94
14 j J 2 26 34 10 21 2 y
15 j 2 26 32 11 21 3 I
16 2 26 32 11 21 3 J
17 1 i 1 1 1 26 31 12 21 4 1
18 26 31 12 21 4
\19 } J J | 0 26 30 13 21 5
20+ 0 26 30 13 21 5
Average 1 l 1 3 26 32 11 21 2 1
Source: Campbell, Robert A. 1962. Southern pine lumber grade yields. U.S. Forest Serv.,
Southeast. Forest Exp. Sta., Res. Note 182.
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TABLE 52.—Estimation of board width from scaling diameter for 1-inch stock 1
Scaling
diameter
Board width in inches






10 25 64 11
11 15 41 44
12 11 24 65
13 7 22 63 8
14 4 17 35 42 2




17 3 7 15 21 55
18 3 7 13 16 62
19 2 5 11 14 67
20 1 5 9 15 70
21 1 5 8 14 72
22 1 5 9 14 71
1Values are in percent of board width of rough green lumber sawn from pine logs by cir-
cular mills. The data agree with a later study by Applefield (1958).
Source: McClay, T. A. 1954. Lumber grade yields in the loblolly-shortleaf pine type by
the southern pine log grades. U.S. Forest Serv., Southeast. Forest Exp. Sta., Sta. Paper 37.
TABLE 53.—Estimation of board width from dbh for 1-inch stock 1
Dbh Board width in inches
4 5 6 8 10 12
In. - Percent
10 28 18 52 2
12 18 11 54 17
14 10 5 37 43 5
16 7 3 27 37 26
18 5 2 21 28 40 4
20 3 16 19 38 23
22 2 12 16 34 35
24 2 8 13 21 55
1Values are in percent of board width of rough green lumber sawn from loblolly and
shortleaf pine trees of different diameters.
Source: McClay, T. A. 1953. Estimating board widths obtainable from pine trees of dif-
ferent diameters. U.S. Forest Serv., Southeast. Forest Exp. Sta., Res. Note 25.
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TABLE 54.—Lumber scale, contents in board feet
Dimensions of Board length in feet
cross-section 6 8 10 12 14 16
Board feet
1 X 3 1.5 2 2.5 3 3.5 4
1 X 4 2 2.6 3.3 4 4.6 5.3
1 X 5 2.5 3.3 4 5 6 6.6
1 X 6 3 4 5 6 7 8
1 X 7 3.5 4.6 6 7 8 9.3
1 X 8 4 5.3 6.6 8 9.3 10.6
1 X 10 5 6.6 8.3 10 11.6 13.3
1 X 12 6 8 10 12 14 16
2 x 4 4 5.3 6.6 8 9.3 10.6
2 x 6 6 8 10 12 14 16
2 x 8 8 10.6 13.3 16 18.6 21.3
2 x 10 10 13.3 16.6 20 23.3 46.O
2 x 12 12 16 20 24 28 32
2 x 14 14 18.6 23.3 28 32.6 37.3
3 x 6 9 12 15 18 21 24
3 x 8 12 16 20 24 28 32
3 x 10 15 20 25 30 35 40
3 x 12 18 24 30 36 42 48
4 x 4 8 10.6 13.3 16 18.6 21.3
6 x 6 18 24 30 36 42 48
Weight Factors
Weight is a universal measure for buying and selling bulk products, but it
has only recently been applied to the forest products industry. These recent
applications prove that many southern pine forest products may be accur-
ately, rapidly, and efficiently scaled by weight. Grading wood quality by
weight, however, has yet to be developed.
Weight of forest products is considered under three headings: (1) Weight
of pulpwood, lumber, and sawtimber; (2) Methods of establishing weight
scales; (3) Weight inventory as a management tool.
Pulpwood Weights
Weights lor a cord of wood vary from locale to locale, principally because
of the differences in wood density and moisture content. Loblolly-shortleaf
and longleaf-slash pine groups make up the two types with contrasting weights,
longleaf-slash pine being the heavier as a result of higher wood specific gravity.
The following are average estimated weights per 168-cubic foot cord for
the major pine type groups:
Type Green weight per cord
Lbs.
Loblolly-shortleaf
Texas to W. Louisiana 4700
Cen. Louisiana through the Southeast 5200
Longleaf-slash 5550
To demonstrate the extreme variation in wood weights throughout the
southern range, Figure 3 shows the comparison of pulpwood weights in
pounds per cord (168 cubic feet) by geographic location. Weights shown are
either those used for purchasing pulpwood or those values that were obtained
through operational weight studies.
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Based on 16,000 cords of loblolly-shortleaf pine pulpwood received at one
Mississippi mill, average oven-dry density was 30 pounds per cubic foot. At
this mill, there has been an increase in basic wood density over the past 10-
year period.
Based on 34 truckloads scaled at one mill, dry density varied in pulpwood







Estimated lumber weights on all standard items of southern pine species
are included in the Standard Grading Rules for Southern Pine Lumber (1963)
published by the Southern Pine Inspection Bureau. These are not actual
weights but are used in computing delivered prices for lumber in freight
movements which base the transportation charges on actual lumber weights.
The estimated weights are normally more than actual weights, except for
battens and mouldings, which are sold on 100-foot linear measure, and for
lath and pickets, which are sold in lots of 1,000 pieces. The board measure
of dressed lumber is based on the corresponding dimensions of rough green
lumber (Table 55).
Sawtimber Weights
Data from a study by Page and Bois (1961), Table 56, show the weights
of logs, by scaling diameter, required to produce one MBF of lumber for four
species. The effect of log length on weight-yield ratios was negligible, and the
data are consistent with results of other studies: Bower (1962); Lange (1962);
Siegel and Row (1960); and Freeman (1962).
Green weights of logs,* lumber, chips, and residue per MBF of lumber
produced for southern pine are shown in Table 57. Results of the study are
consistent with findings throughout the South.
Methods of Establishing Weight Scales
Gross Log Weight—Sales have been conducted on a limited basis using a
single converting factor of weight per MBF, log scale. Gross log weight per
truckload divided by the converting factor equals board feet per truckload.
Such factors are restricted to stands of uniform timber types, and no allow-
ances are made for defect. Erroneous volumes may appear if such factors are
applied outside the region for which they were prepared. The figures shown
in Table 58 are average and range values derived from actual weights used
in many timber sales throughout the Southeast.
By simultaneously scaling and weighing truckloads of logs from a sample
area, similar weight factors can be constructed for local application through-
out the region.
Most studies confirm that logs from wet sites weigh more than wood of the















6 (Pats. 116 and 121)
8 and 10 (Pats. 1 16 and 121)
6 (Pat. 117)
8 and 10 (Pat. 117)
6 (other patterns)
8 and 10 (other patterns)
Bevel and SE Siding for 1 in.
Bevel and SE Siding for l 1/ in.
Finish
1 x 2 to 1 x 10 SlSorS2S 25/32 in.
1 x 2 to 1 x 10 S3SorS4S 25/32
x 2 to 2 x 10SlSorS2S
11/ x 2 to 2 x 10 S3SorS4S
1 x 2 to 2 x 10 Rough
Strips and Boards
SlSorS2S 25/32 in.
SIS or S2S 25/32 in.
S3S or S4S 25/32 in.
S3S or S4S 25/32 in.
D & M
D & M or Shiplap





Dressed to 1% in.
For 13/ in. add
For D&M, SL & Gr. for Splines, deduct
1 x 2 to 1 X 10
1 X 12
1 X 2 to 1 X 10
1 X 12






8 to 1 X 10
1 X 2 to 1 X 10
1 X 12
2 X 2 to 2 X 8
2 X 10 to 2 X 12
2 X 2 to 2 X 8









































Heavy Joists, Timbers, etc. (over 2 in. thick)
Rough, green
S4S 1/ -in. scant, green
S4S Y% in. scant, green
S4S V2 in. scant, green
T 8c G-^S2S & SL and S2S & CG2E, deduct
Car Siding, Lining and Roofing
1 x 4 & 1 x 6
1 x 4 & 1 x 6
For 25/32 in. deduct











6 to 3 x
6 to 3 x
6 to 3 x

























































Source: Southern Pine Inspection Bureau. 1963. Standard grading rules for southern pine
lumber. New Orleans.
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TARI F 56-X .rVXJ J_<J-4 v^vF* —Weight of logs required to produce one MBF lumber' ~
Scaling Green weight of logs by species
diameter Loblolly and Shortleaf Longleaf Slash
In.
5
in a aaiy,4uu 20,000 23,600
6 14, 1UU 16,300 19,000
7
1 O AAA 14,500 16,800
8
I 1 AAA
I I ,yoo 13,500 15,200
9 11,300 12,800 14,200
10 10,900 12,200 13,400
11 10,500
I 1 QAA
I I ,oU0 l4,oUU
12 10,200 11,400 12,400
13 9,900 1 1,200 1 1,900
14 9,800 ii,boo 11,600
15 9,600 10,900 11,300
16 9,400 10,800 11,000
Average weight 10,759 13,087 14,191
1Values obtained were read from tables of averages.
2Green weight of logs includes weight of bark.
Source: Page, Rufus H., and Paul J. Bois. 1961. Buying and selling southern yellow pine
sawlogs by weight. Georgia Forest Res. Council Rpt. 7.
TABLE 57.—Green weight of logs, lumber, pulp chips, and sawmill residues per thousand














6 4580 5540 4810 14,930 2010 16,940
7 5420 4600 4200 14,220 1900 16,120
8 5770 3900 3810 13,480 1760 15,240
9 5880 3340 3640 12,860 1630 14,490
10 5900 2940 3540 12,380 1550 13,930
11 5860 2600 3440 11,900 1440 13,340
12 5780 2320 3410 11,510 1350 12,860
13 5700 2100 3380 11,180 1210 12,440
14 5670 1900 3430 11,000 1210 12,210
15 5580 1740 3420 10,740 1120 11,860
Source: Applefield, Milton,
est Serv. Res. Note 21.
1958. The marginal sawlog for southern yellow pine. Texas For-
TABLE 58.—Weight per MBF Scribner Decimal C log rule by species












15,500 14,215 - 18,150
15,000
14,900
15,100 12,984 - 16,336
15,100 13,136- 16,564
15,400 14,017 - 15,953
14,700
13,770
14,900 14,097 - 16,090
Average and range values were derived from many weight sales, and they have been
used for actual weight scaling in Southeastern Georgia.
Source: U.S. Army Corps of Engineers. 1965. Selling sawtimber by the pound. Unpub-
lished study.
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Log Count and Truckload Weight—Weight scaling studies have con-
firmed that small-diameter logs weigh more per MBF than logs of larger di-
ameter. The effect of diameter is most pronounced when the Doyle rule is
used as a basis for weight scaling, whereas the International rule can be
readily and accurately adapted to a system of weight scaling using a single
converting factor.
Figures by Page and Bois (1961), Table 59, show weight variations result-
ing from the application of different log scales. Freeman (1962) and Bair
(1965) developed formulae which stated that as weight per truckload in-
creased, volume increased, and as number of logs per truckload increased,
volume decreased. Tables 60 and 61 give board foot volumes in Doyle and in
Doyle-Scribner rules, respectively. Used in Central Louisiana and East Texas,
these tables allow no more error than that expected with stick scaling. There
is no practical difference between the Doyle and the Doyle-Scribner rule
(Table 30).
Weight Scaling by Diameter and Log Lengths—The most successful weight
scales to date have been those making corrections for diameter class and log
TABLE 59.—Average weight ofone MBF of lumber and one MBF of logs by three log rules 1
Species Lumber Doyle Scribner International
volume rule Decimal C rule
rule
Pounds
Loblolly 10,890 17,754 12,801
Shortleaf 10,796 17,917 12,655
Longleaf 13,087 24,227 14,350
Slash 14,191 23,856 14,989
*Log and lumber weights gi'uen in the green condition.
Source: Page, Rufus H., and Paul J. Bois. 1961. Buying and selling southern yellow pine
savvlogs by weight. Georgia Forest Res. Council Rpt. 7.
TABLE 60.—Board feet, Doyle log scale, in a truck load as related to weight of load and
number of logs
umber Total weight of logs in thousands of pounds
of logs 25 26 27 28 29 30 31 32 33 34 35
Total board feet, gross Doyle scale
30 1590
31 1590 1670
32 1560 1640 1730
33 1550 1640 1730 1810
34 1540 1600 1690 1780 1860
35 1500 1590 1680 1770 1860
36 1490 1570 1660 1760 1850 1910
37 1480 1550 1650 1740 1800 1900 2000
38 1470 1530 1630 1720 1790 1890 1980 2050
39 1540 1600 1700 1770 1870 1950 2040 2140
40 1610 1680 1750 1850 1940 2020 2090 2190
41 1650 1750 1820 1930 2000 2070 2180 2250
42 1660 1730 1800 1900 1980 2080 2160 2230
43 1700 1800 1880 1950 2060 2130 2210
44 1770 1850 1960 2030 2110 2220
45 1770 1850 1930 2000 2120 2190







length on log weight. Tables 62 and 63, published by Barton (1966) are
workable examples of how these scales can be conducted. Steps in the use
of these tables are as follows:
1 . Determine the weight of the load of logs.
2. Count the number of logs on the load.
3. Determine the length class under which the load is to be categorized.
4. Divide the number of logs into the net weight and obtain the average
weight per log.
5. With the average length and weight, refer to Table 63 and determine
the average diameter class.
6. With the average diameter and average length, refer to the converting
TABLE 61.—Board feet, Doyle-Scribner log scale, in a truck load as related to weight of load
and number of logs
Number Total weight of logs in thousands of pounds
of logs 37 38 39 40 41 42
Total board feet, gross Doyle-Scribner scale
35 2560 2650 2750 2850 2950 3050
36 2530 2620 2720 2820 2920 3020
37 2500 2600 2700 2790 2890 2990
38 2470 2570 2670 2760 2860 2960
39 2440 2540 2640 2740 2830 2930
40 2410 2510 2610 2710 2810 2900
41 2380 2480 2580 2680 2780 2880
42 2360 2450 2550 2650 2750 2850
43 2330 2420 2520 2620 2720 2820
44 2300 2400 2490 2590 2690 2790
45 2270 2370 2470 2560 2660 2760
46 2240 2340 2440 2540 2630 2730
47 2210 2310 2410 2510 2600 2700
48 2180 2280 2380 2480 2580 2670
49 2150 2250 2350 2450 2550 2650
50 2130 2220 2320 2420 2520 2620
Source: Bair, William M. 1965. Weight scaling pine sawlogs in Texas. Texas Forest Serv.
Bull. 52.
TABLE 62.—Weight per log for southern pine
Average diameter
























55 1-658 661-790 771-920






Source: Barton, W. J. 1966. Weight versus volume for use in measuring
forest products.




factors, Table 62, and obtain the number of board feet per 1,000 pounds for
this specific average diameter and length.
7. Multiply the number of 1,000 pounds on the load by the conversion
factor and obtain the board foot volume for the load of logs.
These table values are representative rather than actual in any one case.
If found to be applicable in a local situation, however, they may be useful in-
struments in initiating sawtimber weight scales.
A visual example of weight-length-diameter relationships can be seen in
Figure 4 (Davis, 1963). Davis constructed the nomograph for pulpwood and
small sawtimber logs from data provided by Siegel and Row (1960), and his
method of presentation enables rapid and accurate solutions of an original
weight equation.
Weight Inventory as a Management Tool
Because of the interest generated in establishing land inventories by weight
of timber growing stock, several papers have related weight to standing tim-
ber. Siegel and Row (1960) related approximate sawlog weights in loblolly
TABLE 63.—Board foot conversion factors, Doyle scale, per 1,000 pounds of logs for each
diameter and log length class
Average diameter Average length of load in feet





9.0 50.0 52.4 55.4
10.0 53.5 57.5 60.6
11.0 58.0 63.8 66.5
12.0 64.0 70.0 72.1
13.0 69.5 76.4 78.0
14.0 75.0 82.5 83.8
15.0 80.2 88.8 89.5
16.0 85.6 95.0 95.3
17.0 102.0 99.8
18.0 107.5 107.0
Source: Barton, W. J. 1966. Weight versus volume for use in measuring forest products.
In: T. D. Keister (Ed.) Measuring the southern forest. Louisiana State Univ. Press, Baton
Rouge.
TABLE 64.—Factors for estimating board feet in loads of different average log weights
Average log Average scaling Doyle Scribner International
weight diameter rule rule rule




540 9 100 (109) 158 190
660 10 121 (126) 171 200
780 11 138 (142) 182 208
920 12 154 (158) 191 215
xOf the two sets of figures under the Doyle rule, those in parentheses are intended for
use when logs less than 8 inches in diameter are scaled as their length in feet.



































FIGURE 4.—Nomograph for weights of pulpwood logs. (Adapted from Davis, D. S. 1963.
Nomograph for weights of pulpwood logs. Paper Industry 45:662.)
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and shortleaf pines by form class and number of logs per tree for different
Dbh classes (Table 65). Similar studies of pulpwood weights for trees have
been conducted by McGee (1959) and Romancier (1961) for loblolly and
slash pine stands (Table 66). Both studies showed an increase in green
weight with increases in stem height. Refer to these bulletins for information
on how weight inventories were established on southern pine lands.
Weight is a function of density, solid volume, bark weight, and moisture
content, but the absolute values attached to these relationships are functions
of other factors such as bolt or log length, diameter, species, and inherent
growth characteristics. Even with a knowledge of the amount of cell wall
substance per unit of volume, weight measure is confused by the inverse re-
lationship between specific gravity and moisture content. Figure 5 shows an
average relationship between moisture content and oven-dry wood density for
pulpwood bolts. Thus, if the variations among growth characteristics could
be eliminated, wood weight could be predicted for a given change in any
one of the contributing factors.
TABLE 65.—Approximate total green weight for sawlogs in loblolly and shortleaf pine trees
•Dbh Merchantable length by number of logs
1 2 3 4
jn Tons
10
12 0.16 0.35 0.48
14 .21 .48 .69
lfi
.28 .65 .93 1.15
° - .83 1.19 1.54
18
-- 1.06 1.51 1.95
20 - 1.30 1.78 2.38
Source: Siegel, W. C, and Clark Row. 1960. Selling sawlogs by the ton. Forest Farmer
19(13):8-9.
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TABLE 66.—Merchantable weight, including bark, for slash pine planted on old fields in the
Carolina Sandhills
Dbh Total tree height in feet
90 AO ov 35 40 45 50 55 60 65 Id
In.
Top diameter, 4.0 inches outside bark
5 32 45 64 82 100 119 137 155
6 42 67 94 120 146 173 199 226 252 279
7 115 151 187 223 259 295 331 367
|
403 439
8 217 264 311 358 405 452 499 546 593 Irtu
9 351 | 411 470 530 589 649 708 768 827
10 522 596 669 743 816 890 963 1037
11 646 734 824 913 1001 1090 1179 1268
12 781 887 992 1098 1204 1310 1 1416 1521
Top diameter, 3.0 inches outside bark
5 49 67 84 102 120 138 156 174 192
6 O 181 106 131 158 183 209 235 261 287 313
7 153 188 223 258 293 328 364 399 | 434 469
8 252 298 344 390 436 482 528 574 620 666
9 384
|
443 502 560 619 678 737 795 854
10 552 624 696 767 839 911 983 1054
11 672 758 845 932 1019 1106 1193 1279
12 804 907 1012 1116 1220 1325 1429 1533
Top diameter, 2.0 inches outside bark
5 171 89 107 124 142 160 177 195 213
0 1 AOlU4 128 154 179 205 231 256 281 307 333
7 174 209 244 279 314 349 384 418
I
453 488
8 273 319 364 410 455 501 547 592 638 683
9 403 461 519 576 634 692 749 807 865
10 569 640 712 783 854 925 997 1068
11 689 775 861 947 1034 1120 1206 1292
12 820 922 1025 1125 1230 1332
[
1435 1537
Source: McGee, C. E. 1959. Weight of merchantable wood with bark from planted slash






During the research period, considerable information was accumulated
relating to all phases of plywood manufacture. The most practical and fre-
quently used information, in the form of conversion tables for production
yields, was determined from data collected during operational plant studies.
Hopefully, these conversions will be of significant value to plant managers,
production supervisors, and other management personnel in the growing
number of southern pine plywood plants.
Residue from the manufacture of one MBF veneer logs, Doyle scale, results
TABLE 67.—Factors for converting surface measure to 3/8 footagre and 3/8 footaee to surface
measure, by panel thickness 1
Surface measure 3/8 Footage to
Panel thickness to 3/8 surface measure
Inches
5/16 or 1/4 sanded .8333 1.2000
3/8 1.0000 1.0000
7/16 or 3/8 sanded 1.1667 .8569
1/2 1.3333 .7500
9/16 or 1/2 sanded 1.5000 .6667
5/8 1.6667 .5999
1 1/ 16 or 5/8 sanded 1.8333 .5456
3/4 2.0000 .5000
13/16 or 3/4 sanded 2. 1667 .4615
Multiply surface measure or 3/8 footage by the correct converting factor to obtain the
corresponding value for any panel thickness.
TABLE 68.—Yield in lineal feet of veneer, rotary cut, from various size blocks 1
Core Block Block diameter in inches
dia. length 8 9 10 11 12 14 16 18 20
In. In. Feet
1/ 10 in. thick veneer
5 102 25.2 36.3 48.7 62.4 77.3 111.2 150.1 194.5 244.0
4 102 31.2 42.2 54.8 68.4 83.3 117.2 156.1 200.4 249.9
3 102 35.8 47.6 59.2 73.0 87.9 121.8 160.7 205.1 254.4
1/8 in. thick veneer
5 102 20.4 29.3 39.2 50.1 62.4 89.8 121.2 157.0 196.9
4 102 25.1 34.1 44.1 55.2 67.2 94.6 126.0 161.8 201.7
3 102 28.8 37.4 47.8 58.9 71.0 98.3 129.8 165.5 205.4
3/16 in. thick veneer
5 102 13.5 19.4 26.1 33.4 41.4 59.6 80.5 104.2 130.4
4 102 16.7 22.6 29.4 36.6 44.6 62.8 83.7 107.4 133.9
3 102 19.2 25.5 31.8 39.1 47.1 65.3 86.6 109.9 136.4
lineal footage figures on a volumetric basis, assuming each bolt to be a perfect cylinder
at the time of measurement.
Lineal footage = Block volume — Core volume
Volume of 1 foot of (1/10, 1/8, 3/16 in.) veneer
Source: Borden Chemical Company. 1966. Conversion tables for the southern pine ply-
wood industry. Interim Report 1 1.
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The most common conversion necessary in plywood manufacture is
obtaining the square feet of surface measure for panels of a particular thick-
ness and then converting to obtain the % footage. Net surface measure in
square feet for 48- X 96-inch panels is obtained by multiplying the number of
panels times 32. Multiply by the factors in Table 67 to obtain the 3/8 footage
when the surface measure is known, or vice versa.
When setting up production schedules, management personnel find it
necessary to be able to predict the veneer yield from a given quantity of
blocks. Variables which affect the yield are block diameter, thickness of ve-
neer to be cut, minimum core block diameter, and log grade. Some of these
variables are taken into account in Table 68. It should be noted that veneer
grade yield can be accurately determined only by processing a large number
of blocks from a single timber source.
Width Distribution of Veneer
The quality of veneer that can be obtained from a certain log diameter
often determines the marginal scaling diameter for an operation. Information
to use in determining the optimum log size is provided in Table 69, which
gives veneer yield as a percentage distribution of widths that may be recovered
from logs of different diameters under normal conditions of operation. Fish-
tail 1 volume is becoming increasingly important, since almost all plywood
mills are now chipping green waste.
Stacked Volume of Veneer
Stacks of dry veneer are often accumulated during peak periods of manu-
facture. Table 70 provides conversion factors that have been used in produc-
tion control to determine the actual quantity of 1/8- and 1/10-inch veneer in a
stack.
Data from one company report, based on information gathered from the
processing of 150 loblolly and shortleaf pine logs, showed the following veneer
1Fishtail volume is the chippable waste that is removed in the rounding-up process.
Seal
TABLE 69.—Veneer yields by distribution of widths 1
nS Veneer width
diameter 54 in. 27 in. Randoms Fishtail
*n
- Percent — -
8 0 39 35 26
9 0 36 51 13
u A 56 25 1411 53 19 18 10
}| S 37 15 63 59 13 23 5
ii 50 11 28 11
Reported by one southern pine plywood manufacturer. Values given are expressed as
LPvh^v^ f H f°tal VCneer. yieM f°r each diameter class and are representative of values thatmay be expected from normal operation.
2Fishtails are the veneer residues that are lost in rounding-up the log.
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recoveries for southern pine. Veneer was l/s inch thick and was cut from 8-
foot logs having an average specific gravity of 0.481 (range 0.436 to 0.567,




Core and spur loss 12.9
Veneer from green clipper:
Yield 57.6
Clipper loss 42.4




Logs in the study qualified under the following specifications: core diame-
ter was 5 J/2 inches; average block diameter was 14.76 inches; average rate of
growth was 9 rings per inch outside the 5 V2 -inch-diameter core; average mois-
ture content of the sapwood was 128 percent and that of the heartwood was
45 percent. Logs were mostly grade 2 and 3 by U.S. Forest Service grades for
southern pine logs.
TABLE 70.—Converting factors used to determine the square footage of stacked veneer on aj
^-inch basis 1 2
Widths













All sizes 55.9 44.1
JData were obtained from one southern pine plywood plant and have been used in pro-
duction control.
2Multiply conversion factor by height of veneer stack in inches to obtain square feet ofi
veneer on a 3/g inch basis. Factors allow for a 20 percent loss due to green clipping, drying, and
compression of dry, stacked veneer.










































1Obtained from one southern pine plywood firm. Constant core diameter was 4.25 inches.
A 10 percent lay-up loss was deducted from table values.
2A11 bolts were scaled as 8-foot logs.




Veneer yields, on a s/g-inch basis for plywood recovery, were provided by
industry sources by Dbh classes, by pole classes, and by scaling diameter, as
shown in Tables 71, 72, and 73 respectively. One published study indicated
that conversion ratios of at least 2.5 square feet of veneer per board foot of
log scale are readily attainable (Guttenberg, 1 967).
Core Utilization
Veneer cores may be chipped, treated, and sold for fence posts, or sawn
into two studs. Regardless of the utilization process, Table 9 shows the num-
ber of veneer cores by diameter that may be stacked in an area occupied by a
standard cord.
For practical purposes, the weight per cubic foot of cores, regardless of
bolt characteristics, is 45.76 pounds (Guttenberg, 1967).
TABLE 72—Veneer yield, 3/8 .inch basis, expressed as square feet of plywood per board foot
Doyle log rule, by pole class 1 2
Pole Pole class
length l 2 3
Ft
40 3.25 3.21
o0 3.12 3.48 3.24
Sq. Ft. per Bd. Ft.
60 2.76 2.93 2.87 2.86
70 2.75 3.09 2.91 4.06
80 2.90 2.70 2 93
90 2.64 2.85
Avg- 2.77 3.00 3.00 3.23
Avg.










log SCales of 16 -foot IoSs Plus remaining 8-foot logs as re-po ted by one southern pine plywood firm 5 °
i^ui u
lossS°
nStant C°re diameter °f 4 "5 inches - Table ™^ are reduced 10 percent for lay-up









In. MSq. Ft. M Lbs. M Lbs.
10 2.61 5.26 3.03
12 2.75 3.48 1.70
14 2.74 2.62 1.09
16 2.64 2.12 0.76
18 2.59 1.82 .56
20 2.54 1.62 .43
22 2.46 1.46 .34
24 2.43 1.36 .27
A core diameter of 5.2 inches was assumed as further peeling would yield onlv small
amounts of usable veneer and a 5.2-inch core could be split into two studs.




Table 74 gives the yield of %-inch plywood from block diameters of 8 to 20
inches. A 40 percent reduction is included in the table to account for the loss
of material during manufacture. This loss is broken down in the following
manner: 20 percent green clipping loss, 15 percent loss in drying, dry clip-
ping, and spreading the adhesive, and 5 percent loss in sizing of panels.
Table 75 gives factors for converting board feet to %-inch plywood. Factors
are given for the four scales used to describe the board foot measure: perfect
cylinder, International scale, Scribner Decimal C rule, and the Doyle rule.
TABLE 74.—Veneer yield on %-inch basis for various block sizes, and estimated average num-
ber of blocks required to produce one thousand square feet of %-inch plywood 1
Scaling Core diameter in inches


























































1Table values are based on calculations and estimates. A 40 percent reduction is in-
cluded in the table for the following: 20 percent green clip loss; 15 percent dryer, dry clip,
and spreader waste; and 5 percent side trim of panels.
Source: Borden Chemical Company. 1966. Conversion tables for the southern pine ply-
wood industry. Interim Report 11.
TABLE 75.- -Factors for converting board feet to square feet of
ious log rules 1
•inch plywood based on var-
Scaling Core diameter in inches
diameter Perfect cylinder International 14-inch Scribner Decimal C . . . .Doyle
In.
8 1.4 1.2 1.0 3.1 2.7 2.2 4.6 4.0 3.3 5.8 5.0 4.1
10 1.4 1.3 1.2 2.6 2.4 2.1 2.6 2.4 2.1 4.2 3.9 3.5
12 1.5 1.4 1.3 2.5 2.4 2.2 2.8 2.7 2.5 3.6 3.4 3.1
14 1.5 1.5 1.4 2.4 2.3 2.2 2.6 2.5 2.4 3.1 3.0 2.9
16 1.5 1.5 1.4 2.4 2.4 2.3 2.6 2.5 2.4 2.9 2.8 2.7
18 1.6 1.5 1.4 2.4 2.4 2.3 2.3 2.3 2.2 2.6 2.5 2.5
20 1.6 1.5 1.5 2.4 2.4 2.3 2.3 2.3 2.2 2.6 2.5 2.5
1Table values are based on calculations and estimates, assuming an 8-foot block length.
A 40 percent reduction is included in the table for the following losses: 20 percent, green
clip; 15 percent, dryer, dry clip, and spreader waste; and 5 percent side trim of panels.
Source: Borden Chemical Company. 1966. Conversion tables for the southern pine ply-
wood industry. Interim Report 11.
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Values are given for block diameters of 8 to 20 inches and for peeling to 3
inches, 4 inches, and 5 inches. Loss during manufacture is included in Table
75 in the same manner as that used for Table 74.
The following is an example of the procedure in using Table 76: By the
Doyle rule, an 8-inch-diameter log measuring 8 feet in length would scale 8
board feet; multiplying this figure by the 5.8 factor in Table 75, it is found
that an 8-inch-diameter block will yield 46.4 square feet of s/8 -inch plywood.
This figure compares very closely with that given in Table 74 for an 8-inch-
diameter log.
Calculation of 3/s Production Efficiency
Use of factors in Table 76 will allow an estimate of y8 recovery efficiency
as compared to the potential % production for any manufacturing situation.
For any period of production obtain the number of logs used, the weighted
average log diameter, and the gross % footage of veneer from the green clipper.
To determine the potential production, use tabular factors to obtain the %
footage per block for the average diameter. Subtract from this figure the 3/8
footage in core material for the appropriate average core diameter, and
multiply the remainder by the number of logs used. This figure is the potential
3/8 footage for that period. This figure may be divided into the gross % footage
obtained from the green clipper to obtain a percentage estimate of recovery
efficiency. Potential production efficiency may be obtained for both 4- and
8-foot logs.
TABLE 76.—Factors for determining potential Vs footage under production conditions
% Contents of blocks and cores
Average diameter
4-Foot logs 1 8-Foot logs2
Block Cores Block Cores
Inches Ys footage
4 12 11 27 22
5 19 17 40 35
6 27 25 57 50
7 36 35 76 69
8 47 45 98 91
9 59 56 123 110
10 73 69 150 140
87 85 181 170
12 104 100 214 200
13 122 115 250 235
14 141 135 289 275
15 161 155 330 315
16 183 180 375 355
17 206 200 422 400
18 231 225 472 455
19 257 250 525 505
20 285 280 580 560
21 314 310 639 615
22 344 340 699 675
23 376 370 764 740
24 409 400 830 805
formula for % footage is: V = .262 (Dia + .1875) 2 (2.667)
2Formula for 3/8 footage is: V = .524 (Dia + .375) 2 (2.667)
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Lathe Capacity
Guttenberg (1967) determined the processing time for bolts by diameter
class. The time for each bolt was the interval between drops of cores from
the chucks. Hourly lathe capacity is estimated in Table 77 and includes re-
ductions for unavoidable delays to clean chucks or to touch up knives.
TABLE 77.—Hourly lathe capacity 1
Scaling Capacity Scaling Capacity
diameter diameter
Inches MBF Inches MBF
8 1.62 18 9.21
10 3.13 20 10.40
12 4.77 22 11.45
14 6.37 24 12.37
16 7.87
1Constant core diameter of 5.5 inches.
Source: Guttenberg, Sam. 1967. Veneer yields from southern pine bolts. Forest Prod. Jour.
17(12):30-32.
Pulp Utilization
One standard cord of southern pine pulpwood, as determined by a pulp
manufacturer, may be broken down into the following percentage component
parts during processing.2











Pulp yields vary with the process being used, with pulp grades among
mills, with species, and with other factors that are inherent to the pulpwood
itself. Average loss in pulping due to bleaching is 6 percent by volume. The
following yields are average figures for the entire southern pulpwood industry
and should not be considered as actual yield data.3
One ton unbleached kraft requires 1.76 tons oven-dry chips
requires 1.63 cords pulpwood
One ton unbleached kraft pulp requires 1.89 tons oven-dry chips
requires 1.72 cords pulpwood
One ton bleached kraft pulp requires 2.04 tons oven-dry chips
requires 1.85 cords pulpwood
One ton of air-dry pulp weighs 1,800 pounds in the oven-dry condition.
2FigureS are a yearly average from one southern pine pulp and paper manufacturer.
The major species is loblolly pine.
3A11 pulp yields are expressed in the air-dry condition at 6 percent moisture content.
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One pulp manufacturer expressed pulp yields as a percent of the oven-




Bleached kraft pulp 41 45
Unbleached kraft pulp 43 46
Unbleached kraft 48 49
Linerboard base stock 52 54
The 1966 yearly average for crude tall oil recovery among many southern
pulp and paper mills was 55.1 pounds of tall oil per cord of pine pulpwood
consumed. Extreme geographical variation existed among reporting mills.
Dry pulp Specific gravity of
















































































FIGURE 6.—Alignment chart for determining the dry pulp yield of slash pine, when the
wood volume and the specific gravity are known. (Adapted from Perry, T. O., and Chi Wu
Wang. 1958. Variation in the specific gravity of slash pine wood and its genetic and silvicul-
tural implications. Tappi 41:178-180.)
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Poles and Piling
Linear measure is used for such items as poles, piling, fence posts, and
mining timbers. Length and strength are more important for these products
than is actual volume alone.
Poles and piling are harvested, graded, and marketed on a piece-basis.
Piece-products are classed, first by species and secondly by dimension, into
definite grades. Specifications for each class and grade of product set forth the
dimensions which will eventually determine the value of the finished product.
The specifications and dimensions for southern pine poles that are to be given
a preservative treatment, as set forth by the American Standards Association
in 1963, immediately follow this discussion. Acceptable dimensions are given
in Table 78 for classes of poles by size, weight, and volume. Minimum accep-
table diameters are shown in a convenient and accurate form in Table 79.
As a general rule, most board foot volume tables for poles are inconsistent
with actual pole measurements. Volume tables tend to underestimate pole
volume, probably because poles taper more rapidly to a larger butt than to a
minimum-sized butt.
Pole Volume Table
When pole production is integrated with sawlog and pulpwood produc-
tion, it may become necessary to obtain an estimate of the board foot content
in poles. Figure 7 gives volume of southern pine poles by lengths and classes
based on the International rule. Table 80 shows the conversion into board
feet by the Scribner log rule. Before using this table, however, a represen-
tative sample of poles should be scaled to determine if the values are locally
applicable. When the figures are inconsistent with local volumes, the method
outlined by Hawes (U.S. Forest Service, 1959) shows how a local pole volume
table can be constructed:
1. Obtain rough-pole circumference at mid-point of class measurements.
2. Average dbh is found from the formula:
rough pole circumferences at mid-point of class ( x) 1.136
3.1416
3. Average dbh (X ) form class 89 = dib at 16-foot height.
4. Dib above 16-foot height is obtained by using taper values in Table 19.
Logs shorter than 16 feet have taper proportional to their length.
5. Using Table 24, Scribner volume is applied to diameter classes. For
poles less than 16 feet long the volume is proportional to the pole's
length.
The same procedure can be followed to construct similar tables based on the
International or Doyle volumes, using appropriate tables from the board
foot volume section.
Strength requirements for pilings are more exacting than those for poles.
Because of the tremendous shock they undergo in the driving process, piles
must be stronger and completely sound. Table 81 summarizes the American
Society for Testing and Materials specifications for circumferences and di-
ameters of southern pine piling.
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20 30 40 50 60 70
Length in feet
FIGURE 7.—Board foot volume of southern pine poles based on International i/4-inch
log rule, by length and pole class. (Adapted from Williston, H. L. 1957. Pole grower's
guide. U.S. Forest Serv., South. Forest Exp. Sta., Occ. Paper 153.)
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equivalent diameter at 6
feet from butt
Length Weight 1 Volume Circumference Diameter
Ft. Lbs. Cu. Ft. In. In.
20 710 12.91 31.0 9.78
25 990 18.00 33.5 10.66
30 1279 23.25 36.5 11.62
35 1568 28,50 39.0 12.41
40 1884 34.25 41.0 13.05
999% 40.41 43.0 13.69
50 2585 47XH) 45X) 14.32
55 2993 54.42 46.5 14.80
60 3451 62.75 48.0 15.28
65 4015 73.00 49.5 15.76
70 4620 84.00 51.0 16.23
75 5198 94.50 52.5 16.71
80 5867 106.67 54.0 17.19
85 6600 120.00 55.0 17.51
90 7462 135.67 56.0 17.82
20 564 10.25 29.0 9.24
25 811 14.75 31.5 10.03
30 1082 19.67 34.0 10.82
35 1343 24.42 36.5 11.62
40 1623 29.50 38.5 12.25
1 Q 1 1 Jt. / J 40.5 12.89
50 2214 40.25 42^0 13.36
55 2567 46.67 43.5 13.85
60 2943 53.50 45.0 14.32
65 3341 60.75 46.5 14.80
70 3781 68.75 48.0 15.28
75 4235 77.00 49.0 15.60
80 4739 86.17 50.5 16.07
85 5266 95.75 51.5 16.39
90 5871 106.75 53.0 16.87
20 468 8.50 27.0 8.59
25 674 12.25 29.5 9.39
30 921 16.75 32.0 10.18
35 1155 21.00 34.0 10.82
40 1403 25.50 36.0 11.46
45 1664 30.25 37.5 11.94
50 1925 25.00 39.0 12.41
55 2200 40.00 40.5 12.89
60 2512 45.67 42.0 13.36
65 2814 51.17 43.5 13.85
70 3144 57.17 45.0 14.32
75 3506 63.75 46.0 14.67
80 3887 70.67 47.0 14.96
85 4299 78.17 48.0 15.28













Class and minimum Minimum circumference and
circumference and equivalent diameter at 6
equivalent dia. of feet from butt
top of pole Length Weight 1 Volume Circumference Diameter
In. Ft. Lbs. Cu. Ft. In. In.
Class 4 20 394 7.17 25.0 7.96
21 In. Circum. 25 573 10.42 27.5 8.75
6.68 In. Diam. 30 784 14.25 29.5 9.39
35 1004 18.25 31.5 10.03
40 1219 22. 17 33 ^jj.j in &f\1U.OO
45 1444 26*25 35.0 11.14
50 1687 30.67 36.5 11.62
55 1934 35.17 38.0 12.10
60 2186 39.75 39.0 12.41
65 2457 44.67 40.5 12.89
70 2732 49.67 41.5 13.21
75 3021 54.92 43.0 13.69
80 3314 60.25 44.0 14.00
Class 5 20 330 6.00 23.0 7.32
19 In. Circum. 25 491 8.92 25.5 8.12
6.05 In. Diam. 30 660 12.00 97 5 o. / D
35 862 15.67 29.0 9.23
40 1059 19.25 31.0 9.87
45 1274 23.17 32.5 10.34
50 1494 27.17 34.0 10.82
55 1719 31.25 35.0 11.14
60 1953 35.50 36.0 11.46
65 2237 40.67 37.5 11.94
70 2498 45.25 38.5 12.25
Class 6 20 284 5. 17 9 1 0 D.D /
17 In. Circum. 25 422 7.67 23.0 7.32
5.41 In. Diam. 30 550 10.00 25.0 7.96
35 743 13.50 27.0 8.59
40 921 16.75 28.5 9.07
45 1114 20.25 30.0 9.55
50 1329 24.17 31.5 10.03
55 1563 28.42 32.5 10.34
60 1801 32.75 in1U.OO
Class 7 20 234 4.25 19.5 6.21
15 In. Circum. 25 344 6.25 21.5 6.84
4.77 In. Diam. 30 454 8.25 93 5 1 .to
35 646 11.75 25.0 7.96
40 807 14.67 26.5 8.43
45 976 17.75 28.0 8.91
50 1169 21.25 29.0 9.23
Class 9 20 202 3.67 17.5 5.57
15 In. Diam. 25 289 5.25 19.5 6.21
4.77 In. Diam. 30 371 6.25 20.5 6.52
Class 10 20 161 2.92 14.0 4.46
12 In. Diam. 25 234 4.25 15.0 4.77
height based on 55 lbs. per cubic foot for longleaf pine (U.S. Forest Products Lab-
atory weight). Other species: Loblolly pine, 53 lbs., shortleaf pine, 52 lbs.
Source: American Standards Association. 1963. American standard specifications and di-
mensions for wood poles.
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TABLE 79.—Circumference dimensions for southern pine poles 1
Pole class 12345679 10
Min. circumference at top in inches 27 25 23 21 19 17 15 15 12
Pole Groundline
length distance Minimum circumference at 6 feet from butt
from butt2
Ft. Ft. - Inches-
20 4 31.0 29.0 27.0 25.0 23.0 21.0 19.5 17.5 14.0
25 5 33.5 31.5 29.5 27.5 25.5 23.0 21.0 19.5 14.0
30 5.5 36.5 34.0 32.0 29.5 27.5 25.0 23.5 20.5
35 6 39.0 36.5 34.0 31.5 39.0 27.0 25.0
l
1
40 6 41.0 38.5 36.0 33.5 31.0 28.5 | 26.5
45 6.5 43.0 40.5 37.5 35.0 32.5 30.0 28.0
50 7 45.0 42.0 39.0 36.5 34.0 31.5 29.0
55 7.5 46.5 43.5 40.5 38.0 35.0 32.5
60 8 48.0 45.0 42.0 39.0 36.0 33.5
65 8.5 49.5 46.5 43.5 40.5 37.5
70 9 51.0 48.0 45.0 41.5 38.5
75 9.5 52.5 49.0 46.0 43.0
80 10 54.0 50.5 47.0 44.0
85 10.5 55.0 51.5 48.0
90 11 56.0 53.0 49.0
95 11 57.0 54.0 50.0
100 11 58.5 55.0 51.0
105 12 59.5 56.0 52.0
110 12 60.5 57.0 53.0
115 12 61.5 58.0
120 12 62.5 59.0
125 12 63.5 59.5
^able values are based on fiber stress of 8,000 psi. Classes and lengths for which cir-
cumferences at 6 feet from the butt are listed inside brackets are the preferred standard
sizes. Those shown outside brackets are included for engineering purposes only.
2Use figures in this column only when a definition of groundline is necessary in order
to apply requirements relating to scars, straightness, etc.
Source: American Standards Association. 1963. American standard specifications and di-
mensions for wood poles.
TABLE 80.—Average board foot content of poles based on Scribner log rule and form class 80
Length Pole class
1 2 3 4 5 6 7 9
Ft.
25 70 55 45 35 25 20
30 125 105 85 70 55 45 35 25
35 155 135 115 90 75
40 205 175 150 130 100
45 245 210 180 145 120
50 280 240 205 170
55 335 295 250





Source: Hawes, E. T. 1959. In: Volume tables, converting factors, and other in-
formation applicable to commercial timber in the South. 7th Ed., p.41-42. U.S. Forest


































































































































































































































































































































































































































A.S.A. Specifications for Poles, March 1963
Length—Poles less than fifty (50) feet in length shall not be over three
(3) inches shorter or six (6) inches longer than their nominal length.
Poles fifty (50) feet or over in length shall not be over six (6) inches shorter
or twelve (12) inches longer than their nominal length.
Circumference—Poles shall be classified with respect to their circumference
in accordance with the table entitled "Dimensions of A.S.A. Southern Pine
Poles." The circumference at 6 feet from the butt of a pole shall be not
more than 7 inches or 20 percent larger than the specified minimum, which-
ever is greater.
The top dimensional requirement shall apply at a point corresponding
to the minimum length permitted for the pole.
Shape—Poles shall be free from short crooks. Poles may have sweep in
two planes or sweep in two directions in one plane, provided that a straight
line connecting the mid-point at the ground-line with the center of the top
does not at any intermediate point pass through the external surface of the
pole.
Where sweep is in one direction and one plane only, 90 percent of the
inspection lot less than 55 feet in length shall not have sweep greater than
1 inch for each 10 feet of length. The remainder of the inspection lot (10
percent) may not have sweep greater than 1 inch in 6 feet of length.
For poles 55 feet and longer, 75 percent must meet the 1 inch in 10 feet
requirement, and the remainder of the lot (25 percent) may have a deviation
of 1 inch in 6 feet.
Material Requirements—All poles shall be cut from live southern yellow
pine timber (Pinus palustris, P. elliottii, P. taeda, and P. echinata).
All poles shall be free from cross breaks, decay, dead knots and defective
butts, dead streaks, holes, hollow butts or tops, and marine borer damage. All
poles shall be free from nails, spikes, and other metal. Blue sap stain and
hollow pith centers in the tops or butts and in knots are permitted in poles
that are to be given full-length treatment.
Insect Damage—Insect damage consisting of holes 1/16 inch or less in
diameter, or surface scoring or channeling is permitted.
Grain—Spiral grain is permitted as follows:
Length of pole Maximum spiral grain permitted
35 feet and less 1 complete twist in any 10 feet
35 to 45 feet, inclusive 1 complete twist in any 16 feet
50 feet and longer 1 complete twist in any 20 feet
Shakes—Shakes in the butt surface are permitted, provided that they are
not closer than 2 inches to the side surface of the pole. Such shakes shall not
extend to the ground-line.
Shakes in the top surface are permitted in poles that are to be given full-
length treatment, provided that the diameter of the shake is not greater than
one-half the diameter of the top of the pole.
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Splits and Checks—In the top: A split or a combination of two single
checks having one or both portions located in a vertical plane within 30 de-
grees of the top bolt hole shall not extend downward along the pole more than
6 inches. All other combinations of checks or a split shall not extend down-
ward along the pole more than 12 inches.
In the butt: A split or a combination of two single checks, as defined
above, shall not extend upward along the pole for more than 2 feet.
Scars—No pole shall have a scar or turpentine face located within 2 feet
of the ground-line. Turpentine scars need be trimmed only to the extent
necessary for examination for evidence of fungus infection and insect damage.
Other sound scars are permitted elsewhere on the pole surface, provided
they are smoothly trimmed and do not interfere with the cutting of any
grain, and provided:
1. That the circumference at any point on trimmed surfaces located be-
tween the butt and 2 feet below the ground-line is not less than the
minimum circumference specified at 6 feet from the butt for the class
and length of pole; and
2. That the depth of the trimmed scar is not more than 2 inches, if the
diameter is 10 inches or less, or 1/5 of the pole diameter at the location of
the scar, if the diameter is more than 10 inches.
Knots and Holes—The diameter of any single knot and the sum of the knot
diameters in any 1-foot section shall not exceed the following limits:
Pole length Maximum sizes permitted
Diameter of any Sum of diameters of all
single knot knots greater than 0.5
inch in any 1-ft. section
Classes Classes Classes
1-3 4-10 1-10
Ft. In. In. In.
45 or less
Lower half of length 3 2 8*
Upper half of length 5 4
50 or more
Lower half of length 4 4 10*
Upper half of length 6 6
*Both upper and lower halves
Manufacturing Requirements—All knots shall be trimmed close. Com-
pletely over-grown knots which do not rise more than 1 inch above the pole
surface need not be trimmed.
All poles shall be neatly sawed at the butt along a plane which shall not
be out of square with the axis of the pole by more than 2 inches per foot
of butt diameter.
Beveling at the edge of the sawn butt surface not over one-twelfth of the




Barking and chipping equipment make it possible for small- and medium-
sized mills sawing pine logs to utilize wood residue profitably.
Slabs and Edgings
A study conducted at a southern pine sawmill showed that on the average,
one thousand board feet of logs, Doyle scale, produced 1.73 tons of green,
barked slabs and edgings; one ton of rough, green slabs and edgings pro-
duced an average of 1,350 pounds of chips, all of which were acceptable.
In a study of pine slabs and edgings in the South Carolina Piedmont,
Todd and Anderson (1955) found that an average of 1,570 pounds of green
wood (728 pounds oven-dry) was contained in a ton of rough, green slabs.
They also found that one ton of rough, green edgings averaged 1,674
pounds of green wood (776 pounds of oven-dry).
The above converting factors from Todd and Anderson (1955) may be
used for determining the weight of actual wood substance per ton of green,
unbarked slabs and edgings from shortleaf pine. The figures may not apply
to species with thinner or thicker bark, but the factors did not vary significant-
ly with type of sawmills and varied only slightly with diameters of logs sawed.
A maximum error of 3 percent may be expected.
Applefield (1956) determined the amount of solid wood content in a






Quantities of solid wood residue in Georgia varied inversely with log
diameter at all types of sawmills, as shown in Figure 8 (Page and Saucier,
1958). The effect of log diameter, however, is inconsistent from mill to mill
(Todd and Anderson, 1955)
Applefield (1960) determined southern pine residue yields in tons per
MBF of lumber tally by log diameter and residue as shown in Table 82.
Other things being equal, the proportion of total residue in slabs is low for
the smallest logs, rises to a maximum at a diameter of about 10 inches, and
then declines.
It is economically impractical to chip rough edgings, and the volume of
bark in slabs increases progressively with log scaling diameter. Thus, from
Table 83, the percentage of wood and bark contained in slabs, by volume and
weight, may be used to determine the marginal slab size for barking and
chipping for a given set of utilization conditions.
Todd (1955) computed the volume of bark-free wood in a cord of pine
slabs (Table 84), and Lehman (1958) determined residue yield in tons per




FIGURE 8.—Conversion factors for softwood residue at Georgia sawmills. (Adapted from
Page, R. H., and J. R. Saucier. 1958. Survey of wood residue in Georgia. Ga. Forest Res.
Council, Resource-Industry Rpt. 1 .)
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TABLE 82.—Residue yields in tons per thousand board feet of lumber tally by log diameter
and residue source
Scaling Chippable residue
diameter Debarked logs Debarked slabs and edgings Debarked slabs only
Bark-free Bark-free
slabs Screened slabs Screened Bark-free Screened
and edgings chips and edgings chips slabs chips
In. — Tons per thousand board feet
5 3.25 3.10 2.65 2.50 2.10 2.00
6 2.90 2.75 2.30 2.20 1.90 1.80
7 2.50 2.40 2.00 1.90 1.65 1.55
8 2.20 2.10 1.80 1.70 1.40 1.35
9 1.90 1.80 1.50 1.45 1.20 1.15
10 1.65 1.55 1.30 1.25 1.05 1.00
11 1.40 1.35 1.15 1.10 0.95 0.90
12 1.20 1.15 0.95 0.90 0.80 0.75
13 1.05 1.00 0.85 0.80 0.70 0.65
14 0.95 0.90 0.75 0.70 0.65 0.60
15 0.85 0.80 0.70 0.65 0.50 0.50
Source: Applefield, Milton. 1960. The production and marketing of pine wood residues
by small sawmills. Texas Forest Serv. Bull. 50.
TABLE 83.—Proportion of slab volume and weight in wood and bark for shortleaf pine 1
Scaling Volume Weight
diameter Wood Bark Wood Bark
In. Percent
5 78 22 86 14
6 76 24 85 15
7 74 26 84 16
8 72 28 83 17
9 70 30 81 19
10 69 31 80 20
11 67 33 79 21
12 65 35 77 23
13 63 37 76 24
14 61 39 74 26
15 60 40 73 27
16 58 42 71 29
17 56 44 68 30
18 54 46 68 32
19 52 48 67 33
Average 65 35 77 21
xAverage moisture content of bark was 29 percent. Average moisture content of wood
was 54 percent of the green weight.
Source: Todd, A.S., Jr., and Walter C. Anderson. 1955. Size, volume, and weight of pine
slabs and edgings in the South Carolina Piedmont. U.S. Forest Serv., Southeast. Forest Exp.
Sta., Sta. Paper 49.
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Whole Log Utilization
The following products and losses were reported as average values from
one year's operation:4
Utilization channel Percent of log volume
Bark 5.0
Sawdust and trim 16.2
Planer shavings 12.8
Shrinkage 4.6
Slabs and edgings 23.0
Finished lumber 38.4
4Reported by one southern pulp and paper manufacturer that is integrated with sawmill
operations. Data were obtained based on lumber manufacture from loblolly and shortleaf
pine.
TABLE 84.—Volume of bark-free wood in a cord of pine slabs, by diameter and species 1
Average Species
scaling Longleaf and shortleaf Loblolly Slash
diameter
In. —- —- Cubic feet
6 60 58 57
8 57 54 51
10 55 50 47
12 51 46 43
14 48 43 39
16 46 39 36
18 43 36 32
20 40 32 29
Measurements of 18 sample piles of southern pine slabwood indicated that a standard
cord of slabs contained 79 cubic feet of solid wood and bark. An approximate figure for all
southern pines is 50 cubic feet of solid wood per standard cord.
Source: Todd, A. S., Jr. 1955. How much wood in a cord of pine slabs? U.S. Forest Serv.,
Southeast. Forest Exp. Sta., Res. Note 87.
TABLE 85.—Yield of slabs, edgings, and trim per thousand board feet at circular pine
sawmills
Average Log scale Green lumber
scaling International Doyle tally
diameter
In. - — - Tons per thousand board feet
7 2.15 7.24 2.40
8 1.80 4.90 2.08
9 1.55 3.30 1.80
10 1.30 2.30 1.56
11 1.10 1.74 1.34
12 0.95 1.48 1.16
Source: Lehman, John W. 1958. Utilizing pine sawmill residue for pulp chips. Tennessee
Valley Auth. Div. of Forest Relations. Rpt. No. 223-58.
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Chips
The following figures, based on average weights of secondary sawmill pro-
ducts, are computed on the basis of the moisture content at which the material
is ordinarily utilized, and without artificial drying or extensive air-drying:5
One ton of air-dry chips may be recovered from 0.83 standard cords of
wood. One standard, stacked cord of pulpwood yields 1.20 tons of air-dry chips.
Chippable residue from the manufacture of:
One MBF, lumber scale, yields 1.20 tons, green chips.
One MBF, Doyle scale, yields 1.60 tons, green chips.
Green chips from southern pine sawmill residue weigh 24 pounds per
cubic foot of gross space occupied. Green chips from southern pine plywood
clippings weigh 20 pounds per cubic foot of gross space occupied.
In a study of East Texas mills, Kramer (1957) presented chip yields in
terms of pounds of chips per board foot of gross log scale (Table 86). For
example, if the average log scaling diameter is 10 inches, then the chip yield
will be about 4.6 pounds per board foot of log scale by the Doyle rule, or
about 4,600 pounds of chips per MBF Doyle scale. These figures are for mills
where no green products other than lumber are produced. The type of head-
rig may cause a ± 10 percent variation in chip yield.
Chip yield per unit of lumber tally was expressed in regression form by
Row, Fasick, and Guttenberg (1965) from data obtained through the appli-
cation of linear programming to operations research. Logs varied in diameter,
grade, density, and position in the tree. The following regressions were com-
puted:
Butt logs: W = 2.12 DL — 9.75L
Upper logs: W = 1.63 DL — 4A7L
where W = weight in pounds; L = length in feet; and D = scaling diameter
in inches.
Based on these regressions, Tables 87 and 88 show chip weights for butt
and upper logs by scaling diameter and log length. Log rule formulae were
applied to determine the weight of chips in tons per MBF log scale, Inter-
national rule, as shown in Tables 89 and 90.
To convert chip yields in tons per MBF International rule to other log
5Data obtained from southern pine industry averages.
TABLE 86.—Yield of pine residue pulp chips by scaling diameter and log rule
Average Chip yield per board foot gross log scale
scaling
diameter Doyle Scribner International
In. —- - Pounds
7 - 4.8 4.3
8 9.8 4.3 3.7
9 6.6 3.7 3.1
10 4.6 3.2 2.6
11 3.5 2.8 2.2
12 2.9 2.5 1.9
13 2.5 2.2 1.7
14 2.2 1.9 1.6
15 2.1 1.7 1.5
Source: Kramer, Paul R. 1957. The yield of sawmill residue pine pulp chips by sawlog
size. Texas Forest Serv. Circular 56.
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TABLE 87.—Weight of usable chips from residue of butt logs 1
Scaling
diameter
Log length in feet
10 12
In.
QO D / .DO 72.10 86.52
10 91.60 114.50 137.40
12 125.52 156.90 188.28
14 159.44 199.30 239.16
16 193.36 241.70 290.04
18 227.28 284.10 340.92
20 261.20 326.50 391.80
22 295.12 368.90 442.68
24 329.04 411.30 493.56















a^v ib> aPPlic^on °f formula: W = 2-12/)L - 9.75L (Row, Fasick, and Gottenbe g, 1965). Values above 18 inches are estimated.
TABLE 88.—Weight of usable chips from residue of upper logs 1
Scaling
diameter
Log length in feet
8 10 12 14 16
In.
8 68.56 86.40 102.84 119.98 137.12
10 94.64 1 19.60 141.96 165.62 189.28
12 120.72 151.60 181.08 211.26 241.44
14 146.80 184.20 220.20 256.90 293.60
16 172.88 216.80 259.32 302.54 345.76
18 198.96 249.40 298.44 348.18 397.92
20 225.04 282.00 337.56 393.82 450.08
22 251.12 314.60 376.68 439.46 502.24
24 227.20 347.20 415.80 485.10 554.40
26 303.28 379.80 454.92 530.74 606.56
Obtained by application of formula: W = 1.63DL - 4.47L, (Row, Fasick, and Gutten-
berg, 1965). Values above 18 inches are estimated.
TABLE 89.—Tons of chips, from butt log residue, per VIBF International log scale 1
Scaling Log length in feet













1.923 1.802 1.730 1.442 1.442
1.527 1.636 1.527 1.457 1 409
1.395 1.426 1.344 1.292 1.266
1.157 1.246 1.196 1.213 1.181
1.137 1.099 1.116 1.091 1.074
1.033 1.015 1.003 0.994 0.988
0.967 0.933 0.956 .914 .901
.868 .858 .851 .847 .831
.802 .806 .796 .778 .774
.756 .744 .736 .730 .726
derived by the application of the International 1,4-inch log rule to the values in
Table 87, weight of chips from residue of butt logs. Values above 18 inches are estimated.
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rule bases, first obtain the board foot values for both the International and
the desired log rule at the appropriate scaling diameter and log length (see
Tables 27, 28, and 29). Tons of chips per MBF International times board
foot value for the International rule divided by the board foot value for the
desired log rule will give chip yields in tons per MBF for the desired log
rule.
Expressions of chip yields per unit of raw material are relative measures,
and there are several variables, encountered in converting log scale volumes
into values of chips, that prevent consistently accurate determinations:
1. Board foot-log scales do not indicate solid wood content.
2. Chip recovery varies with type of debarking prior to chipping.
3. Volumes of screened chips recovered from a log depend on both chip-
ping and screening processes.
4. Some chippers produce abnormal percentages of oversize and under-
size chips.
5. Species and storage conditions of logs affect the final chip yields.
6. Log quality and scaling practices affect the final yield of chips.
An analysis of chip sizes received at a southern pine pulp mill is shown
in Table 91. The chips came from mills with various types of barkers and
head-rigs, and the values presented are representative of chip sizes that may
be expected over a wide range of utilization practices.
TABLE 90.—Tons of chips, from upper log residue, per MBF International log scale 1
Scaling
diameter
Log length in feet
8 10 12 14 16
In.
8 2.285 2.160 2.057 1.714 1.714
10 1.577 1.700 1.577 1.506 1.456
12 1.341 1.378 1.293 1.243 1.271
14 1.129 1.151 1.101 1.117 1.087
16 1.017 0.985 0.997 0.976 0.960
18 0.904 .891 .878 .870 .865
20 .833 .806 .805 .788 .776
22 .738 .732 .724 .720 .707
24 .676 .681 .671 .656 .666
26 .632 .623 .615 .610 .606
iDerived by the application of the International ^-inch log rule to the values in Table
weight of chips from residue of upper logs. Values above 18 inches are estimated.
TABLE 91.—Analysis of chip size by Williams chip classifier 1
Chip size Volume Acceptability
On 1-inch screen
Through 1-in. screen, on %-in. screen
Through %-in. screen, on Vi-in. screen




iData compiled from 3-month averages for chips received at a kraft pulp mill from 19

















Recent utilization of sawdust materials for mulches and composition pro-
ducts has resulted in the determination of certain converting factors by one
southern pine manufacturer. All sawdust was measured at 8 percent moisture
content, after being kiln-dried.
Sawdust ground through % -inch screen, unsifted = 16 lbs./cu. ft.
Sawdust minus 10-mesh U.S. Standard screen = 15 lbs./cu. ft.
Sawdust minus 20-mesh U.S. Standard screen = 18 lbs./cu. ft.
Row, Fasick, and Guttenberg (1965) developed a regression of scaling
diameter and log length to the weight of sawdust produced in lumber manu-
facture: W = 0.0680Z)2L, where W = sawdust weight in pounds, D = log
scaling diameter, and L = log scaling length. Based on this equation, Tables
92 and 93 show chip weight in pounds and in tons per MBF Doyle scale, re-
spectively.
To convert chip yields in tons per MBF Doyle to other log rules, first ob-
tain the board foot values for both the Doyle rule and for the desired log
rule at the appropriate scaling diameter and log length (see Tables 27, 28,
29). Tons of chips, Doyle scale, times the board foot value Doyle rule,
divided by the board foot value for the desired log rule equals tons of chips
per MBF for the desired log rule.
TABLE 92.—Weight of sawdust from sawmill residue
Scaling
diameter
Log length in feet
8 10 12 14 16
In. - Pounds
8 34.82 43.52 52.22 60.93 69.63
10 54.40 68.00 81.60 95.20 108.80
12 78.34 97.92 117.50 137.09 156.67
14 106.62 133.28 159.94 186.59 213.25
16 139.26 174.08 208.90 243.71 278.53
18 176.26 220.32 264.38 308.45 352.51
20 217.60 272.00 326.40 380.80 435.20
22 263.30 329.12 394.94 460.77 526.59
24 313.34 391.68 470.02 548.35 626.69
26 367.74 459.68 551.62 643.55 735.49
Obtained by application of formula: W = 0.068D2L (Row, Fasick, and Guttenberg,
1965). Values above 18 inches are estimated.






In. Tons/MBF In. Tons/MBF
8 2.18 18 .90
10 1.51 20 .85
12 1.22 22 .81
14 1.07 24 .78
16 0.97 26 .76
1Derived by the application of the Doyle log rule to values in Table 92. Values above
18 inches are estimated.
2The effect of log length had almost no effect on the amount of sawdust produced per
MBF log scale. The above table values apply to any scaling length from 8 to 16 feet.
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Bark
Recovery of southern pine bark from mill operations is becoming in-
creasingly important in the South. Bark may be economically recovered as a
primary raw material through any number of processes and used either alone
or in combination with other residues to produce useful and marketable pro-
ducts.
Given the volume of bark that may be salvaged from wood-using pro-
cesses, average recoveries of the product by weight and volume can be pre-
dicted for future operations. Market analysis will then determine if bark, as a
raw material, can be economically utilized.
The volume of stacked bark is greater than the volume of actual bark
substance, since it includes the volume of the bark interstices.
Rough bark weighs less per unit of volume than smoother bark from top
cuts.
A study conducted by one southern pine firm revealed weight-volume
ratios for green bark of loblolly pine:
100 lbs. green bark occupies 3.8 cubic feet of space.
1 cubic foot of green bark weighs 26.3 pounds.
Bark weight varies more among plots than among trees within plots, but
variations are greater among trees than among logs of the same tree. Volume-
weight ratios for butt logs, however, decrease with increasing tree height.
Sawlogs—Bark weights for southern pine logs are given in Table 94. Data
are based on a linear programming analysis in southern pine operations
(Guttenberg, Fassnacht, and Siegel, 1960) and apply only to loblolly and
shortleaf pine logs.
The effects of log length and diameter on bark weight were determined
from a linear programming study (Row and Guttenberg, 1966), and a re-
gression equation was developed to predict bark weight as a percent of total
log weight. Table 95 shows the application of these data to loblolly and short-
leaf pine logs having average form and taper and should be restricted to use
with these species.
Bark weights for 16-foot longleaf and slash pine logs are shown in Table 96.
TABLE 94.—Weight of southern pine bark by scaling diameter and log length 1
Scaling Log length in feet
diameter 8 10 12 14 16
In. — - - - — - Pounds ~
8 13.09 16.37 19.65 22.93 26.20
10 19.19 23.99 28.79 33.59 38.38
12 26.41 33.01 39.61 46.22 52.82
14 35.16 43.44 52.12 60.81 69.50
16 44.22 55.28 66.34 77.39 88.45
18 54.82 68.52 82.23 95.93 109.64
20 66.54 83.28 99.81 116.45 133.09
22 73.39 99.24 119.09 138.94 154.78
24 93.27 116.71 140.05 163.40 186.74
26 108.47 135.58 162.71 189.82 216.94
iObtained by application of formula: W = .0639DL + .0176Z)2L (Row, Fasick, and Gu
tenberg, 1965). Values above 18 inches are estimated.
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Pulpwood—An average value for the amount of pulpwood lost in bark
removal is 1 1 percent of the green weight.6 One standard cord of pulpwood
contains 488 pounds of bark in the green condition, and 357 pounds of bark
in the oven-dry condition. Data were compiled from industry and published
averages, Figure 9, to show bark weight variations due to the percent of solid
wood volume per rough cord. Information was based on average values for
four major species of southern pine pulpwood.
Residue—Bark from sawmill residue weighed \9Y4 pounds per cubic foot
at 39 percent moisture content after being passed through a hog.7 The high
moisture content of the bark was attributed to sprinkling of logs before bark-
ing.
In a study of East Texas firms, Weldon (1966) revealed characteristics of
bark obtained from different types of utilization:








From the same study, unpublished data show bark weight as a function of
total green weight by average small-end diameter of pulpwood, Figure 10.8
Predicting Available Bark Residue—For predicting expected bark residues
from log volumes, the values in Table 94 have been converted to tons of
bark per MBF International rule, since this rule closely approximates actual
lumber tally (Table 97). To convert tons of bark per MBF International
into other scales:
1. Determine the board foot volume, International, for the desired di-
ameter and length from Table 28.
2. Determine the board foot volume for the desired log rule based on
the same diameter and log length. Use either Table 27 for Doyle or
Table 29 for Scribner volumes.
3. Tons of bark per MBF International times board foot volume, In-
ternational, divided by the board foot volume for the desired log rule
at the appropriate scaling diameter and length equals tons of bark
per MBF for the desired log rule.
6Data obtained from averages of 12 firms processing pulpwood.
7A hog is a machine used for grinding materials to a specified particle size. Data obtained
from one bark processor.
8Data obtained from personal interview with Paul Kramer, Texas Forest Service.
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Obtained by application of formula:
berg, 1966).
W 0.0233Z)2L + .0064 5DL2 (Row and Gutter
Scaling
diameter













^ata read from curves as average




Buying and selling southern yellow pine<
sawlogs by weight. Georgia Forest Res. Council Rpt. 7.
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.436 .409 .393 .327
.319 .342 .320 .305
.293 .300 .283 .272
.270 .272 .261 .264
.260 .251 .255 .250
.249 .245 .242 .239
.246 .238 .238 .233
.234 .231 .229 .228
.228 .229 .226 .221
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FIGURE 10.—Bark weight as a percent of total green weight by average log diameter.
(Adapted from Kramer, Paul R. 1966. Data obtained from unpublished bark recovery




Round handles may be produced by turning and sanding 1-inch by 1-inch
iquares cut from salvaged slabs and edgings. Residue from the manufacture of
me MBF, Doyle log scale, provides 120 1-inch by 1-inch squares that are 8
eet long.
Excelsior
One standard cord of pulpwood yields one ton of excelsior, with a range
>f from 1,800 to 2,200 pounds depending upon size of bolts, size of strands
>f excelsior, volume of loss due to defects, and the kind of wood used,
excelsior moisture content at the time of use is normally 8 percent.
53um
I One standard barrel of crude gum weighs 435 pounds.
Bberboard
The following table concerning the manufacture of fiberboard was pro-
vided by one southern firm:
Product Thickness Composition Kiln weight per Board density
Pine Oak M Sq. Ft. 1
Roofing
In. Pet. Pet. Lbs. LbsVSq. Ft.
.5 100 0 665 15
Roofing .75 75 25 1079 15
Sheathing (Plain) .5 66 34 16
Sheathing (Coated) .5 66 34 720 16
Roofing 1.0 100 0 1116 15
Tile .5 50 50 838 17
Board .5 785 17
Average kiln weight based on 6 percent moisture content.
A workable average for the manufacture of fiberboards in the South is one
ton of chips for every 1.26 M. Sq. Ft. of fiberboard manufactured.
87



